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Abstract 
 
Design thinking has attracted a significant amount of interest and attention from 
the non-design sector in areas such as finance, government services and 
transport. This has resulted in new definitions that appear to describe design 
thinking as the mythical process that generates innovation and as a result, 
creating confusion and causing some to question its meaning. 
Research was undertaken to explore the possible knowledge gap that exists 
between academic and practitioner understanding of design thinking and its 
practical application. The relationship between the two has been articulated and 
a data driven model of design thinking created to further understanding of the 
meaning of design thinking.  
Firstly, an initial literature review was conducted to examine the origins, 
ownership and relationship between design thinking and four other related terms. 
Secondly, four common characteristics of design thinking were identified from 
projects reported by academics and practitioners as examples of the application 
of design thinking. The literature review provided the point of departure for the 
design of the empirical research instrument (RI). From the initial literature review 
four common characteristics of design thinking was identified; they were: 
‘drivers’, ‘experts’, ‘impact’ and ‘processes’. 
The research methodology employed constructivist grounded theory using a 
multi-qualitative method to maximise the capacity to gather high quality data.  
Pilot studies were conducted internally to test out the research instrument. From 
the pilot studies an additional common characteristic identified: ‘design problem’, 
being traditional or non-traditional. Following the pilot studies, primary data 
collection methods of interviews and online survey were employed. A total of 56 
participants took part in the study, the participants who took part were 
academics and design practitioners from around the world. A total of 13 
interviews were conducted and 43 survey responses were collected. The 
interviews and online survey used in data collection formed two stages of a 
triangulation strategy that was used to explore all the research questions.  
ii 
 
Two data sets were created from the interviews and online survey, which were 
analysed by thematic analysis and content analysis. From the thematic analysis, 
the five common characteristics identified from the literature review and pilot 
studies were confirmed; two additional common characteristics were identified 
as ‘multidisciplinary’ and ‘knowledge’. Content analysis was conducted to identify 
evidence to describe the 7 common characteristics identified. Furthermore, the 
modes of expression for design thinking were also identified from the data in 
order to explore its relationship to design education. 
Case study analysis was the third stage of the triangulation strategy employed. It 
was conducted to check the reliably of the findings. This involved three design 
school case studies and three practice-based case studies of which two were for 
product designs and one was for service design. 
A qualitative data model of design thinking was developed to present the findings 
of the research. The research was then validated by a PhD seminar at Lancaster 
University and a validation study with experienced design practitioners. A final 
literature review was conducted after the validation studies to compare the 
research findings to the most recently published literature. From the literature 
review and validation studies, any appropriate findings were incorporated into 
the theory constructed.  
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Glossary of terms developed from the research 
conducted 
 
7 Common Characteristics (CC) of design thinking:  
Drivers – The external factors that kicked started a project; drivers kick started a 
project by either stimulating the identification of a problem or an opportunity. 
Experts – The people from different disciplines who were involved with the 
project because their expertise was required to help generate suitable solutions 
to the problem.  
Impact – The result of using design thinking to solve the problem identified. 
Processes (CC) – The strategies, steps or processes developed or used to solve 
the problems given. 
‘Design problems’, traditional or non-traditional – It described the nature of the 
problem identified. 
Multidisciplinary – The disciplines which the experts belonged to. 
Knowledge – Provided by experts to help generate the suitable solutions to the 
problems identified. 
Design thinking’s Modes of Expressions (ME): 
Graphicacy – The ability to understand read and create still visual images other 
than words letters and numbers, as a means of communication (Baynes, 2013; 
Danos, 2011) 
Language – Communicating using spoken and written words. 
Numeracy – The ability to reason and apply numerical concepts.  
Physicality – The physical characteristics of an object that can only be expressed 
in 3D. 
Processes (ME) – A series of actions directed towards a specific aim. 
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Chapter 1 - Introduction 
 
 
 
1  
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1.1. Introduction 
 
According to Baynes (2013: 17), the management of design, the 
psychology of design and the systematisation of design into a bureaucratic 
process were the new interests developed in design research during the 
1960s. This resulted in renewed interest in the area of design methods 
(ibid: 17). It was believed that if designers used suitable methods during 
the course of a particular piece of design work, the end result would be fit 
for purpose. It became apparent that designers relied on a distinctive mode 
of thought that was unique to the profession. An early example that 
supported this perspective was Lawson’s study (1979: 59-68) on cognitive 
strategies in architectural design. From the study Lawson discovered that 
given the same problem, fifth year architectural students used a solution 
focused problem solving strategy; whereas, fifth year science students 
opted for a problem focusing strategy.  From this new perspective, Baynes 
(2013: 18) argued the need for further understanding as ‘designerly 
thinking’ could be the ability that allowed the use of models as a way of 
shaping the future.  
It appeared that the term design thinking has yet to be fully understood. A 
2012 conference (DTRS9 – Articulating Design Thinking at Northumbria 
University, UK) was established to address this issue (Rogers, 2012: 1-8). 
The understanding of the meaning of design thinking is still evolving, and it 
has found different forms of expression, thereby reflecting both its internal 
(or cognitive) aspects and its external characteristics and processes. 
Design thinking was being conceptualised as a form of situated cognition, 
but as a particular form of human thought, it is not yet fully defined or 
understood. 
This thesis addressed the question of where have we got to in our 
understanding of design thinking? Where different authors offered 
interpretations and descriptions of design thinking, these had been 
referred to as definitions, although this might on occasions risk over-stating 
the authors’ intentions – they were steps along the road. This thesis 
brought these published conceptions of design thinking together with 
current ideas expressed by academics and practitioners through online 
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surveys, interviews and case study analysis to work towards a qualitative 
data driven model of design thinking as it is currently understood. It then 
articulated the differences in the understanding and use of the term. 
This thesis provides an overview of the current understanding of the term 
design thinking. Early writers seemingly referred to aspects of design 
thinking by different names such as cognitive modelling, creative thinking, 
designerly ways of knowing and designerly thinking. It was important to 
understand their relationships with ‘design thinking’; doing so can shed 
light on its origins therefore allowing a more comprehensive understanding 
of the term. With ‘design thinking’ being such a complex term, the early 
stages of the thesis attempted to capture some of the complexity of this 
starting position.  
The research employed a multi-method triangulation approach that allowed 
the researcher to use the most suitable data collection methods at any 
given situation (Plowright, 2011: 7). Each research question was addressed 
with this approach. In addition to being flexible, this approach facilitated 
reliability as the data gathered was cross examined throughout the 
research. With this research approach in mind, a three phase research 
model is developed for the data gathering. The first phase was an initial 
literature review, and the second phase being the main study. Data 
gathering for the main study was conducted via the mixed method research 
instrument that was developed from the findings of the literature review. It 
was designed to trigger participants into thinking about their views on 
design thinking. The findings from the research instrument were 
triangulated by case study analysis. They were then used to develop the 
qualitative data driven model of design thinking. Finally, the third phase of 
the research comprised validation studies conducted with academics and 
practitioners to validate the research methods, perspectives of academics 
and practitioners; and the qualitative data driven model of design thinking 
developed from the findings of interviews, online survey responses and 
case study analyses. 
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1.2. Research background 
 
2009 saw the publication of a number of books exploring design thinking 
written by design practitioners and management consultants. It could be 
said these publications provided evidence of the growth in interest for 
design thinking. Some of them claimed design thinking as a process that 
guarantees innovation and, therefore, employing it could provide a 
competitive advantage (Berger, 2009; Brown, 2009; Brown and Martin, 
2015: 56-64; Kolko, 2015: 68-72; Lockwood, 2010; Martin, 2009). As a 
result of these claims and perhaps the lack of understanding of the origins 
of design thinking, ‘new’ definitions for the term such as the following were 
created by design practitioners and management consultants: 
‘The term design thinking is generally referred to as applying a 
designer’s sensibility and methods to problem solving no matter 
what the problem is. It is not a substitute for professional design or 
the art and craft of designing, but rather a methodology for 
innovation and enablement.’ (Lockwood, 2010: xi)  
With these ‘new’ definitions, design thinking seems to be described as a 
process that generates innovation.  
Burdick commented on these ‘new’ definitions of design thinking: 
‘The term “Design Thinking” originated in an academic context 
from research into the cognition peculiar to designers. In the 
commercial world, it has become an easily branded turn phrase 
that designers have been quick to use to place themselves at the 
center of the innovation trend.’ (2009) 
This led to Norman, the former Vice President of Apple (2010) branding 
design thinking ‘a useful myth’. From Norman’s viewpoint, design thinking 
is not restricted to designers; the article stated artists, engineers and 
scientists as examples of those who can employ it. As a result Norman (ibid) 
claimed design thinking was a PR term for creative thinking. Norman’s 
remarks have added further confusion to the terminology as the statement 
gave the view that creative thinking and design thinking were the same. It 
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could be argued that Norman’s viewpoint originated from published case 
studies of successful applications that were rarely backed up by any 
evidence or theory.  
Nussbaum, Professor of Innovation and Design at Parsons School of Design 
and a design commentator, wrote an article (2011) on Fast Company’s 
website calling design thinking ‘a failed experiment’ as it had not produced 
the cultural change in business that design consultancies had hoped for. 
The reason behind this viewpoint was that design thinking had become a 
linear process in the business environment and, as a result, the potential 
creativity and perhaps the quality of innovation it could have offered were 
lowered. Having claimed that design thinking was a failure, Nussbaum 
proposed the concept of ‘creative intelligence (CQ)’ as a conceptual 
framework for measuring creativity. Nussbaum claimed the CQ framework 
was to be a way of measuring the ability of framing problems in new ways 
and solving problems.  
Despite those views, design thinking was the cover and feature story of 
Harvard Business Review’s September 2015 issue. The feature and 
coverage given by the publication suggested the interest in design thinking 
remains. 
The comments from Norman and Nussbaum implied both failed to give a 
clear definition of what creativity is before linking the terms (creative 
thinking and design thinking) together. While exploring creativity in 
education, Spendlove described an issue regarding the usage of creativity:  
‘The term creativity has often been overused, oversimplified and 
misrepresented and frequently interchanged inappropriately for 
related terms such as enterprise, innovation or difference.’ (2005: 
10) 
In addition, Sternberg (1996: 678) pointed out that creativity was a topic 
that is widely spread in different domains at individual and societal levels, 
with the definition of creativity still being an on-going debate (1996: 283). 
Putting a term that is already complex on its own together with another that 
has multiple definitions has the potential to cause further confusion. With 
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the confusion over design thinking and its meaning, it is necessary to 
identify the origins of design thinking in order to provide the basis for 
understanding of this and other related terms.   
In order to clarify if academic and practitioner understanding of design 
thinking are different to each other, the definitions of the term in the two 
contexts must be examined.  Examining the two sets of perspectives and 
articulating their relationship could help to bridge the possible knowledge 
gaps that exist between them. The theories could also provide further 
evidence to support practitioner viewpoints of design thinking. Doing so 
could lead to a more complete model of design thinking using knowledge 
from both perspectives. Having such a model could help those who wish to 
employ design thinking to gain a deeper understanding of the term. In 
addition the research could also answer the question of whether design 
thinking represents a marketing opportunity or a tool to add value to the 
services that are offered by leading business, design and management 
consultancies around the world. 
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1.3. Aims and objectives 
1.3.1. Research aims 
 
The aim of this research is to identify the possible knowledge gap that 
exists between academic and practitioner understanding and 
application of design thinking to generate a consensus-driven definition. 
1.3.2. Research objectives 
 
Objective 1: 
Articulate the meanings and understanding of design thinking since the 
1960s 
Objective 2: 
Clarify if design thinking is thinking done by designers. 
Objective 3: 
Explore the relationship between academic and practitioner application 
and understanding of design thinking. 
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1.4. Research questions 
1.4.1. Research questions (RQ) for objective 1 (Articulate the 
meanings and understanding of design thinking since 
the 1960s.) 
 
1. Where was the concept of design thinking first articulated? 
2. Has the meaning of design thinking changed since the 1960s? 
3. Do academic and practitioner interpret design thinking differently? 
4. Can a ‘generic’ design thinking mode be created from academic and 
practitioner interpretations? 
1.4.2. Research questions for objective 2 (Clarify if design 
thinking is thinking done by designers) 
 
5. How is design thinking expressed? 
6. Is design thinking taught as an integrated aspect knowingly or 
unknowingly, of design education? 
7. Are those who have not undertaken formal design education at a 
disadvantage when expressing design thinking? 
1.4.3. Research questions for objective 3 (Explore the 
relationship between academic and practitioner 
application and understanding of design thinking.) 
 
8. Does design thinking as incorporated in designing within academia 
match academic articulation of the concept? 
9. Does design thinking as incorporated in designing within practice 
match practitioner articulation of the concept? 
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1.5. Scope of Research 
 
This PhD research focused on articulating and defining design thinking within 
the field of design through investigating the understanding of the term and its 
application within academia and practice. It should be noted that the 
investigation focused on industrial and product design, graphic design and 
service design as the main design areas. With design having a long history, 
the 1960s has been selected as a starting point when conducting the 
literature review. This was because the 1960s was the time when scholars 
with associated publications began to review the nature of designing as a 
subject and it could be where the influence of current thinking might appear.  
The literature review was conducted to articulate meanings and 
understanding of design thinking since the 1960s. It explored terminologies 
that are possibly related to design thinking. This strategy provided data on 
the origin, ownership and meanings of the terminologies; therefore, creating 
a background to the picture of the current understanding of design thinking 
held by academics and practitioners.  
To clarify the meaning of design thinking and explore whether design thinking 
is thinking done by designers, a point of departure was provided by the initial 
literature review. From this starting point, a range of data was collected. A 
research instrument was designed to incorporate the following methods: 
focus groups, interviews, online survey and seminar (focus group interviews). 
The mixture of methods allows the researcher to maximise the chance of 
gathering quality data within a variety of sources. The research instrument 
was housed on a website, which allowed participants from around the world 
to take part. The research website was also advertised on selected online 
platforms, mainly industrial and product design professional bodies and 
design academic forums. Before using the research instrument to conduct 
the main study, a pilot study was undertaken. All methods were tested. The 
pilot studies identified online survey and semi-structured interviews being the 
as most efficient methods in terms of the quality of data and resources 
required (time, research budget and participants). As a result of the findings 
from the pilot studies, focus groups and seminars (focus group interviews) 
were not taken forward into the main study. Reliability of the data was 
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achieved by using case study analysis examining its findings. It should be 
noted that the case studies selected were mainly in the industrial and 
product design domain. The domain was selected through opportunity 
sampling and theoretical sampling as the Loughborough Design School had 
well established links within the domain to provide suitable case studies. In 
addition to the sampling techniques, industrial and product design was also 
the area in which the researcher conducted their higher education in and had 
most experience of. The findings from the research instrument and case 
study analysis were then used to identify and develop the academic and 
practitioner consensus definitions of design thinking, identify design 
thinking’s modes of expression and develop the qualitative data driven theory 
of design thinking. The consensus definitions, modes of expressions along 
with the model and its empirical foundations were validated through 
validation studies conducted with experts from academia and practice. It is 
important to note that despite the intention of this PhD research being an 
investigation of design thinking, the research conducted was not intended 
explore design thinking from a cognitive psychology viewpoint. 
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1.6. Thesis structure 
 
This thesis contains the following chapters: 
Chapter 2 – Literature review 
The literature review explored the definitions, origins and ownership of the 
term design thinking and four other related terms. In addition, the literature 
review also investigated the current usage and understanding of the term by 
non-designers such as management consultants. By investigating the usage 
and understanding from the non-design sectors, the different perspectives 
between design academia, design practice and non-design sectors could be 
mapped therefore creating a background to the picture of the current 
understanding.  
Chapter 3 – Research methodology  
This Chapter explored and justified the methodological stance, research 
methods, sampling techniques and data collection method selected. The 
Chapter also presented the multi-methods research instrument design and 
justified the design decisions behind it. 
Chapter 4 – Pilot studies and updated mixed-method research instrument   
This Chapter presented the pilot studies and their findings. It also described 
the updates that were brought into the research instrument from the 
feedback gathered during the pilot study. 
Chapter 5 – Main study 
The data for the main study was collected by online survey and interviews. 
The data collected was analysed by content analysis. From the analysis 
additional common characteristics of design thinking were identified. In 
addition, thematic analysis conducted on the data developed the academic 
and practitioner consensus definitions of design thinking and identified the 
differences in their perspectives. The Chapter also presented findings 
regarding how design thinking is expressed and mapped them according to 
the common characteristics.    
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Chapter 6 – Case study analysis 
Six case studies were selected for analysis. Three were from academia; in the 
form of final year student design projects and three were from professional 
practice (two product design and one service design). The case study analysis 
conducted was the third aspect of triangulation and its purpose was to check 
the reliability of the data.  
Chapter 7 – A qualitative data driven theory of design thinking 
This Chapter presented the qualitative data driven model of design thinking 
developed from the findings of the main study and case study analysis.   
Chapter 8 – Evaluation study 
The Chapter presented the evaluation study conducted with academics and 
practitioners to validate the findings of the research. It also presents the 
feedback given by the participants.   
Chapter 9 – Discussion 
The discussion explored the extent to which the aims and objectives were 
achieved, and the research questions addressed as well as analysing the 
findings in relation to other works on design thinking’s common 
characteristics, modes of expressions and potential application sequence. It 
also discussed the feedback from the evaluation study.   
Chapter 10 – Conclusions and future work 
This chapter presented the conclusion of the research. It presented the 
research’s contribution to knowledge and the potential areas of future work 
that could be carried out. 
Figure 1 provides an overview of the structure of the thesis. Each Chapter is 
colour coded to help the reader keep track of progress. 
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Figure 1 Thesis structure diagram 
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Chapter 2 - Literature review  
 
 
 
2  
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2.1. Literature review introduction 
 
Norman, a well-known design practitioner and author made the following 
comment regarding design thinking in 2010: 
‘Design Thinking is a public relations term for good, old fashioned creative 
thinking.’ (Norman, 2010) 
This was the response given to the increased attention and interest given to 
design thinking. Norman (2010) branded design thinking ‘a useful myth’ and 
it is understandable to call it a myth since the case studies from the design 
industry are very rarely backed by theory. An example of this could be the 
Shimano bicycle project (Brown, 2009: 13-15) that was presented in Brown’s 
book. According to Brown, working alongside IDEO’s designers enabled 
Shimano to create an innovation that brought cycling back to the 
communities of America. However, in the two pages that were dedicated to 
the ‘case study’, there was no mention of the process and theory of design 
thinking with the exception of the phrase ‘human-centred exploration’ (ibid: 
14). Another design project that supported Norman’s claims was Frog 
Design’s Lufthansa airline branding project (Esslinger, 2009: 74-75). The 
presentation of the project was similar to Brown’s in that it outlined the goals 
that Lufthansa were hoping for, the people that were involved, some details 
of the design activities that were carried out; but with little information on the 
processes used. The only theoretical emphasis presented was the need to 
embrace the goals of the business partner.  
In addition, attempts from design commentators and management 
consultants like Berger (2009: 302), Martin (2009: 62), Nussbaum (2011), 
Walters (2011) at defining the term have added to the confusion and failed 
to remove the myth associated with the terminology. These attempts at 
defining design thinking only provided a glimpse of the recent developments 
of the term’s meanings and failed to look deeper into the origins and history 
behind the term. Examining Norman’s statement, the definition of design 
thinking depends on the meaning of creative thinking from his viewpoint. In 
reality, such statements risk adding further confusion to terms that are 
already complex and ill-defined. 
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With the interests surrounding design thinking, identifying the origins of the 
term and clarifying if academic and practitioner theories of design thinking 
are different could provide answers towards producing a definition for design 
thinking. The definition could clarify if design thinking is just a marketing tool 
that is employed by some leading design consultancies around the world and 
articulate the understanding of design thinking. 
2.2. Definition, origin and ownership of terms 
 
In this section the definition, origin and ownership of the following terms that 
are related to design thinking will be explored: 
 Design thinking 
 Cognitive modelling  
 Creative thinking  
 Designerly ways of knowing 
 Designerly thinking 
In terms of strategy, the literature review began with a review of the most 
recent design thinking publication (published during or after 2009) written by 
academics and practitioners (Baynes, 2013; Berger, 2009; Brown, 2009; 
Cross, 2011; Esslinger, 2009; Lockwood, 2010; Martin, 2009 and 
Nussbaum, 2011 for example). Doing so allowed the latest viewpoints and 
development on design thinking to be articulated. These publications also 
provide opportunities to identify the different concepts within design thinking. 
The identification of these different concepts within design thinking formed 
the next step in the literature review. Upon the advice of the researcher’s 
PhD’ supervisors the literature review began tracing the origins of these 
concepts within academic publications from the 1960s. The 1960s was set 
at the boundary of the literature review as it was the decade when 
researcher began to explore design as a discipline; therefore, making it a 
suitable place to begin or stop. There was an exception however, where the 
boundary of 1960 was broken. The exception was the review of C.S Pierce’s 
methodology of science; to gain a comprehensive understanding of the 
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concepts it was necessary to refer the original publications that were 
published in the 1860s. The final step of the literature review was to identify 
the potential differences between academic and practitioner views on design 
thinking, therefore, articulating the meaning behind the definitions, origins 
and ownership of design thinking and the related terms.        
2.2.1. What is design thinking? 
 
Design thinking was a term that emerged from the design methods 
movement dating back to the 60s when design researchers started to 
define the nature of design.  
Archer acknowledged that cognitive modelling plays an important part in 
making design activity different to science and other scholarly activity 
when he wrote: 
‘(…) examining the proposition that the way designers (and 
everybody else for that matter) form images in their mind’s eye, 
manipulating and evaluating ideas before, during and after 
externalising them, constitutes a cognitive system comparable with 
but different from, the verbal language system (…) human beings 
have an innate capacity for cognitive modelling, and its expression 
through sketching, drawing, construction, acting out and so on (…) 
Thus design activity is not only a distinctive process, comparable 
with but different from scientific and scholarly processes, but also 
operates through a medium, called modelling…’  (Archer, 1979a: 
18) 
Lawson (1980) provided empirical evidence of the existence of a different 
mode of thought being employed through studies that he ran on design 
behaviour. His experimental goal was to understand how designers 
(architects) perceived the relations between variables in multidimensional 
design problems and how they produced desired relations between the 
elements of their solutions. The subjects of the experiments were fifth 
year science and architecture students who were given four pairs of 
coloured blocks for the study. The task given was to arrange four blocks 
under the following rules: take one from each pair to cover all twelve 
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squares with no blocks projecting, the black or white surfaces must be 
facing upwards and the vertical sides must have the maximum amount of 
blue or red surfaces displayed.   
From the experiment, Lawson was able to use the data to identify the 
different strategies that were employed by the scientists and architects. 
The scientists opted for a problem-focused strategy with their results 
showing them centred on the structure of the problem and finding the 
solution by discovering the structure of the problems. However, the 
architects opted for a solution-focused strategy with ‘high scoring’ 
solutions being constantly made and solutions continued to be produced 
until the desired solution was created and chosen. 
Lawson identified that the training which the subjects received from their 
courses in higher education could be a factor in their choice of problem 
solving strategy. With designers and architects, both professions are 
taught mainly by example and practice. A designer or architect’s 
evaluation of performance is based on the solution provided rather than 
the methods of reaching it. Lawson linked his work to Rittel and Webber’s 
(1973) theory of design problems being ‘ill-defined, ill structured, or 
“wicked”, therefore forcing design practitioners to adapt to a solution-
focused problem solving strategy as it is the most suitable way to deal 
with incomplete information from these ‘wicked’ problems. From his 
experiments, Lawson concluded that a new methodology that is specific 
to designers would evolve: 
‘(…) a methodology which does not depend on the completion of 
problem analysis before synthesis can begin.’ (Lawson, 1979: 68) 
This could be seen as the beginning or the recognition of design thinking. 
Lawson acknowledged the possibility of design being different from 
science and, therefore, having its own mode of thought. However, he did 
not give the idea a name. 
Cross built on work from Archer, Lawson and Rittel and Webber when he 
wrote: 
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‘(…) that design problems are ill-defined, ill-structured, or ‘wicked’ 
(Rittel and Webber 1973). They are not the same as the ‘puzzles’ 
that scientists, mathematicians and other scholars set themselves. 
They are not problems for which all necessary information is, or 
ever can be, available to a problem-solver. They are therefore not 
susceptible to exhaustive analysis, and there can never be a 
guarantee that “correct” solutions can be found for them. In this 
context a solution focused strategy is clearly preferable to a 
problem-focused one… the designer’s task is to produce “the 
solution”…’  
‘In order to cope with ill-defined problems, the designer has to 
learn to have the self-confidence to define, redefine and change 
the problem-as-given in the light of the solution that emerges from 
his mind and hand.’ (Cross, 1982: 224) 
Examining Cross’ description of design thinking, he brought together all 
the concepts that were raised from the late 60s to early 80s. In addition 
to bringing the concepts together, in last sentence of the description 
Cross appeared to have highlighted the concept of abductive reasoning, a 
concept that was put forward by Peirce in the 1860s (Burch, 2010).  
One of the most important theories that Peirce presented was integrating 
abduction, deduction and induction as the three phases of the 
methodology of science as it was then understood.  
In this theory, abduction was the first phase of science methods as the 
phenomenon presented could be surprising or puzzling. In order to move 
forward, the surprise phenomenon must be explained. If the provisional 
adoptive hypothesis explaining the surprise phenomenon was correct 
then the science method moved into deduction, the second phase of the 
science methodology. The purpose of this phase was to find out the facts 
that were needed for the surprise phenomena to be true. The final phase 
was induction where experiments were performed to test if the provisional 
adoptive hypothesis fitted along with the theory or facts that were 
discovered in the deduction phase. 
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Looking further into Peirce’s theory, March (1976: 270) argued the core 
logic of the design process required solutions to be produced differently. 
March’s P-D-I model appeared to be a revised version of Peirce’s 
methodology of science. Roozenburg summarised the model: 
‘March outlined a rational design process consisting of ‘(1) the 
creation of a novel composition, which is accomplished by 
productive reasoning, (2) the prediction of performance 
characteristics, which is accomplished by deduction; and (3) the 
accumulation of habitual notions and established values, an 
evolving typology, which is accomplished by induction.’ 
(Roozenburg, 1991: 216)  
From looking at these models and the evolution of the definition, there 
was strong evidence suggesting that abductive reasoning is a vital part of 
design thinking. It would be reasonable to say that without abductive 
reasoning it would not be possible for design to happen as Roozenburg 
(1993: 17) commented abductive reasoning as being the necessary logic 
of design – the necessary step from function to form.  
From Archer, Cross, Lawson, March, Rittel, Roozenburg and Webber’s 
work design thinking can be said to have the following characteristics: 
 Abductive reasoning is a vital part of design thinking 
(Lawson, 1979; Roozenburg, 1993). 
 Design thinking is a way to resolve ill-defined problems 
(Cross, 1982 & 1990; Rittel & Webber, 1973) 
 Design has its own unique way of problem solving different 
to humanities and science (Archer, 1979b; Lawson 1979, 
Cross 1982 & 1990)  
Since 2008, the interest in design thinking from non-design sectors led to 
the creation of new descriptions. Here, non-design sector means 
organisations or people that do not employ design in their practice.  
Management consultants and consultancies, financial services, 
government are examples of the non-design sectors. Several factors could 
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be the trigger of interest from the non-design sectors in employing design 
thinking into their operations as a result of their belief that there could be 
a commercial advantage from using the process.  
The most noticeable claim of applying design thinking into a company 
identified by Martin, a former management consultant and Dean of 
Rotman School of Management (2009: 147-150) was the rise of Apple 
under the leadership of CEO Steve Jobs. Jobs returned to Apple in 1997 
when the company was struggling against its rivals. Under his leadership 
the company designed and produced some of the most iconic products 
that are integrated into people’s daily life. Fifteen years after his return to 
the Company, Apple became the most valuable company in the world with 
its market capitalisation worth more than 500 million USD (Burrow and 
Satariano, 2012).  
An example of the Company applying design thinking successfully could 
be the iPod and its user experience. The product was launched in October 
2001 and it changed the user experience of portable music players. In 
January 2001, nine months before the iPod was launched, the company 
introduced the iTunes digital music junk box software to the market 
(Pepitone & Goldman, 2013). The software allows its users to manage 
and convert their music into MP3 format or AAC (Apple’s music format for 
the iPod). The iTunes program effectively became the music centre on 
many users’ computers (ibid). In 2003, the iTunes online music store was 
launched and it allowed users to buy their music online and directly 
download it to their computers then onto the iPods. (Apple, 2012) Once 
the iTunes store was launched the iPod steadily drove its competition 
away from the market. The user experience was one of the key unique 
selling points (USPs) that allowed the iPod to dominate the market. In the 
early 2000s converting music into MP3 format was a long winded process 
as the software that was supplied with MP3 players was complex and 
hard to navigate. However, iTunes allowed the user to convert their music 
in a few simple steps with a fluid and simple interface. In addition to the 
software itself, having iTunes also allowed users access to the iTunes 
store where they can browse and buy music with the click of a button. 
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Combining these two factors together Apple managed to build a user 
experience that was unrivalled at the time and started the digital music 
market revolution. Applying design thinking seemingly allowed Apple to 
identify the gap in the portable music player’s market. Exploiting that 
market gap allowed the company to innovate and create a new user 
experience and changed the market. (Esslinger, 2009: 148)          
Looking at the iPod example, it suggested that Apple wanted to create a 
more engaging, focused and holistic user experience for the portable 
music player. The competitions’ management software for their MP3 
players focused on the function of converting music file formats and had 
little thought regarding the users’ experience, whereas, the iTunes was 
designed to be the product’s user interface on the computer. It provides 
users with a continuation of the iPod experience on their computers 
hence creating a ‘complete’ experience. Where Apple succeeded and 
others failed back in the early 2000s was the company’s ability to create 
a different musical experience in the portable music player market (Brown, 
2009: 163-164). The iPod was part of the reason that Apple became the 
world’s largest company by market value in 2012 (Nussbaum, 2013: 188) 
and as a result, many from the non-design sectors believed embedding 
design thinking could be the next tool to help them gain an advantage 
over their competitors. In addition to Apple, Research in Motion (RIM) and 
Procter and Gamble (P&G) (Martin, 2009: 62-73 and 88-103) were also 
seen as large organisations that had applied design thinking within their 
organisations.    
Alongside successful applications of design thinking, the design projects 
discussed by Brown (2009) and Esslinger (2009) may have contributed 
towards the increased interest in design thinking from the non-design 
sectors. It could be seen that both used their publications to 
communicate the essential elements of design thinking to a non-design 
audience. To show design thinking’s broad range of application contexts, 
Brown (2009: 247) used the projects from business, innovation and 
design as examples. Some of Brown’s project examples included Mr 
Clean Magic Reach for P&G, a multifunctional house cleaning tool (2009: 
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24-25), a bank customer service strategy for Juniper Financial (2009: 53-
54) and Future Vision for HBO; a research study for HBO delivering 
content on the Internet and other mobile platforms (2009: 100–102). 
Esslinger’s publication was also similar in the sense of using design 
projects to showcase the potential value of design for business. However, 
in Esslinger’s publication (2009) the emphasis on design thinking was 
much less than Brown’s. 
In addition, business writers such as Martin (2009), Nussbaum (2011 
and 2013) and Verganti (2009) also brought attention to the topic with 
their work.  
In 2010, at the 8th Design Thinking Research Symposium (2010: 99-105), 
Cross revisited some major features that are embedded in design thinking 
through a conference paper. The paper indicated that the core academic 
definition of design thinking has not changed since the concept originated 
from the late 60s: 
‘Recent extensions of the concept of design thinking have the 
potential to undermine the core concept of ‘designerly ways of 
knowing’ and therefore of the concept of design thinking itself.’ 
(2010: 99) 
However, looking at it from a design practitioner’s perspective, the 
meaning has changed because of the contexts in which design 
practitioners work. Dorst, a design academic (2011) commented that the 
increased interest in design thinking was caused by the design industry 
evolving. As part of the evolution some of the activities and processes 
were professionalised thereby allowing them to be applied in other 
disciplines or fields. 
However, Roozenburg (2010: 39-49) was concerned by what he called the 
‘new’ design thinking movement, leading him to question if the process 
was on its way to becoming meaningless. According to Roozenburg, the 
‘new’ design thinking movement promoted design thinking as an 
‘interdisciplinary and innovative strategy’ (2010: 39). The main problem 
from this viewpoint was the lack of understanding of the origins and 
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acknowledgement of the cognitive processes that design thinking derived 
from and what academic design research stands for.  
Here are a selection of examples of these ‘new’ descriptions of design 
thinking used by practitioners from both design and non-design sectors. 
Tim Brown, CEO of design consultancy IDEO, described design thinking as 
a powerful innovation approach that can be used by anyone to create 
breakthrough ideas (2009: 3). A range of design projects were also used 
to further illustrate the description given. 
The design projects discussed by Brown were attractive for the non-design 
sectors as they showcased successes from using design thinking as a way 
of creating products and services. Reviewing the Shimano project (see 
Chapter 2.2; page 15), it could be said IDEO’s team used abductive 
reasoning to reframe and redefine the brief allowing greater flexibility 
during the research phase to explore the problem in a wider context. As a 
result of identifying a wider research area, the project became 
multidisciplinary. Brown claimed the application of design thinking 
enabled Shimano to achieve better than expect results. It could be argued 
that Brown’s emphasis on design thinking enabling practitioners from 
different fields to work together was recognition towards cognitive 
modelling as it is one of the main drivers within design thinking.  
Throughout Brown’s book, the projects used as design thinking 
application examples were described in a similar format to the Shimano 
one: presenting the problem given, methods used and personnel involved 
and end result. Further review of the projects or the concepts behind 
Brown’s description of design thinking identified there was little 
information and theory to support the processes presented in the text. It 
appeared that Brown presented design thinking in simple language with a 
heavy emphasis on the activities and processes conducted during the 
application of design thinking. Furthermore it also emphasised on design 
thinking’s possible application contexts.  
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The non-design sector has also attempted to create ‘new’ descriptions of 
design thinking. Roger Martin, the Dean of Rotman School of 
Management, University of Toronto wrote: 
‘The design thinker therefore enables the organization to balance 
exploration and exploitation, invention of business and 
administration of business, and originality and mastery. Design 
thinking powers the design of business, the directed movement of 
a business through the knowledge funnel from mystery to heuristic 
to algorithm and then the utilization of the resulting efficiencies to 
tackle the next mystery and the next and the next. The velocity of 
movement through the knowledge funnel, powered by design 
thinking, is the most powerful formula for competitive advantage in 
the twenty-first century.’ (Martin, 2009:  26) 
Martin’s description of design thinking focused on the business side even 
more than Brown’s. Martin (2009) used case studies of successful 
managers to show how their companies functioned. However, there was 
little mention of design practitioners in the design projects subsequently 
presented: Blackberry smartphones by Research in Motion (Martin, 2009: 
51-78) and Proctor and Gamble (P&G) company’s direction change 
(Martin, 2009: 79-103). The description gave an impression that the 
author was trying to make the terminology exclusive to business 
practitioners and phasing out the designers. A summary of his book 
written by Kimbell pointed out Martin’s lack of focus on the cognitive 
aspects of design thinking: 
‘Martin focuses on methods used by successful managers he 
interviewed and examines how firms as a whole function. His 
vision of design thinking deals less with individual cognitive styles 
and doesn’t present sets of material practices; rather, he focuses 
on systems of organizations.’ (Kimbell, 2011) 
Above are some notable ‘new’ descriptions of the terminology. These ‘new’ 
descriptions from design and non-design sectors have added an extra 
layer through perhaps the lack of understanding of the original definition. 
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This extra layer created a renewed interest in the process. However, it 
seemed to have caused further confusion on what design thinking is, 
leading to an apparent lack of belief towards design thinking. From the 
literature reviewed, design thinking was a term that originated from the 
design methods movement in the late 60s, later on being formulated by 
the likes of Archer, Baynes, Cross, Dorst, Lawson, Roberts and 
Roozenburg. Evidence suggested that ownership of the term ‘design 
thinking’ belongs to the design sector (design academics and 
practitioners). 
2.2.2. Cognitive modelling 
 
From the literature in the 1970s (Archer, 1979a; 1979b; Lawson, 1979) 
cognitive modelling was a term often linked with design thinking. As the 
term has been linked to design thinking, their relationship needed to be 
explored.  
Archer was developing a theoretical framework to relate the term 
‘cognitive modelling’ to design activity, design research and education. In 
an internal paper from the Royal College of Art’s Design Education Unit 
the nature and status of cognitive modelling within design activity was 
addressed:  
‘The conduct of design activity is made possible by the existence in 
man of a distinctive capacity of mind, analogous with the language 
capacity and the mathematical capacity. This is the capacity for 
cognitive modelling.’ (Archer and Roberts 1992: 4) 
Archer and Roberts indicated that the capacity to design is a fundamental 
human trait and the difference between a professional designer and a 
non-designer such as an accountant could be how cognitive modelling is 
being employed. 
Before exploring the relationship between cognitive modelling and design 
activity, the term ‘design activity’ must be defined. Luckman defined 
design as the following: 
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‘The process of design is the translation of information in the form 
of requirements, constraints and experience into potential 
solutions which are considered by the designer to meet required 
performance characteristics.’ (1967: 84) 
The Royal College of Art (RCA) defined design activity as:  
‘Design activity is the exercise of the set of skills useful in planning, 
making and evaluating.’ (1976) 
Jones (1992: 4) defined design activity as initiating change in man-made 
things. Examining the definitions of design activity, the role of cognitive 
modelling within design activity can be identified. Using Luckman’s (1967: 
84) definition for example, it stated that designing is the translation of 
different information into solutions by designers; the need to translate 
different information showed that design required cognitive modelling. 
The first two parts of design activity are ‘planning and making’ in which 
cognitive modelling allows designers to conceptualise and create 
products, systems or services in their mind from the moment a design 
brief is presented.  
An example of the progression in the exploration of the relationship 
between design activity and cognitive modelling was experiment such as 
Lawson’s (1979: 209-220) Cognitive Strategies in Architectural Design. 
Archer looked at the meaning of the terminology again within the design 
context:                                                                                                                                                                   
‘The expression “cognitive modelling” is intended to refer to the 
basic process by which the human mind construes sense 
experience to build a coherent conception of external reality and 
constructs further conceptions of memory and imagination.’  
‘The expression ‘imaging’ is referred to the part of cognitive 
modelling which construes sense data and constructs 
representations spatially and presentationally, rather than 
discursively and sequentially.’ (Archer, 1992a: 6) 
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Cognitive modelling represents an essential part of design activity, as how 
a designer thinks relies on cognitive modelling. With design problems 
often labelled as being ‘ill-defined’ problems (Cross, 1982: 224 and 1990: 
127) there is no certain route for solving the problems. In order to achieve 
a desired outcome from given brief, designers often have to use past 
experiences to form concepts and possible solutions. Archer                                                                                                                                                                                                                      
(1979a: 17-18) commented that everyone can design to some extent, our 
unique mind and its capacity made design activity possible. Therefore, we 
must look at the term from an evolutionary and human psychology context. 
Pinker (1997) stated that every human is capable of cognitive modelling:  
‘The manipulation [used by people] can be novel because human 
knowledge is not just couched in concrete instructions like ‘How to 
catch a rabbit’. Humans always analyse the world using intuitive 
theories [models] of objects, forces, paths, places, manners, 
states, substances, hidden biochemical essences, and, for other 
animals and people, beliefs and desires. People compose new 
knowledge and plans by mentally playing out combinational 
interactions between these laws in their mind’s eye.’ (Pinker, 1997: 
188) 
Pinker acknowledged the power of imagination and the capability of 
cognitive modelling makes us unique in the animal world. As design 
activity solves ‘ill-defined’ problems lacking the power of imagination and 
cognitive modelling would make design activity impossible.   
Baynes (2009a: 17-18) summed up Pinker’s comments: 
‘The key point is that humans achieve their goals by complex 
chains of behaviour, assembled on the spot and tailored to the 
situation. People can react inventively and engage in radically 
different behaviours “on the spot.” They plan their behaviour using 
cognitive models of the causal structure of the world.’ 
From Baynes’ statement, the relationship of cognitive modelling and 
design activity appeared to become clearer. Page (1966)  defined design 
as ‘the imaginative jump from present facts to future possibilities.’  
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Design activity is complex and enables humans to solve problems. In 
order to achieve a desired outcome or the goal, those who take part in 
design activities must adapt their approach to the problem or situation by 
using cognitive modelling.  
A project that demonstrated Page’s statement in action would be The 
King’s Fund Bed project (Baynes, 2009b: 15-20) which was completed for 
the NHS in the 1960s led by Archer’s multi-disciplinary team at the Royal 
College of Art. Baynes wrote (2013: 64). The aim of the project was the 
following:  
‘The aim of the bed project was not only to develop a national 
specification for a health service but also to use this ‘real’ design 
project to throw light on the nature of design and designing.’ (ibid: 
64) 
The working prototype for the hospital bed was produced by a team that 
included an industrial designer, an aeronautical engineer, a mechanical 
draughtsman, a sheet metal craftsman and a welder. The team used their 
cognitive modelling abilities to turn a written specification into a physical 
product.  
Cognitive modelling is a vital part of any design activity. Improved 
understanding of its role has enabled the design field to better 
understand the process of design activities. However, it would be wrong to 
apply the term exclusively to the design sector because every human has 
the ability of cognitive modelling. Looking at the work of Archer, Baynes 
and Roberts it would be reasonable to assume that designers might have 
unlocked the ability of cognitive modelling to a higher level than others. As 
cognitive modelling is an ability that is unique to humans, the 
terminology’s ownership belongs to the biology and psychology field. 
2.2.3. Creative thinking 
 
With a mixture of perspectives regarding creativity’s relationship with 
design thinking, the term must be defined and examined.  
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The aim of this section is to define creative thinking in the context of 
design. According to Candy (1998: 112) creativity had been defined by 
many different aspects and contexts; as a result, a fully coherent model of 
its multi-dimensional aspects has yet to be achieved. For example, 
according to Boden creativity is: 
‘the ability to come up with ideas or artefacts that are new, 
surprising and valuable. ‘Ideas’ here include concepts, poems, 
musical composition, scientific theories, cookery recipes, 
choreography, jokes – and so on.’ (2004: 1) 
Boden’s definition for creativity was an example that demonstrated the 
broad aspects of human behaviour to which creativity can be applied and 
the complexity of the term. Another example that described the broad 
aspects and complexity of creativity was given by Partridge and Rowe: 
‘Creativity’ is an evocative, emotion-charged word that can mean 
very different things to different people.’ (1994: 1) 
Partridge et al (1994: 7) stated that any specific definitions naturally 
contain an implicit bias towards a certain theory; as a result, giving a fixed 
definition of creativity was perhaps misguided. To further establish the 
broad spectrum within which creativity had been defined by Partridge et al 
(1994: 7) additional examples of definitions for creativity were needed. 
Rindlay and Lumsden’s (1988: 10) definition was an example that 
demonstrated that: 
‘We define discovery as the product of the creative process. Thus, 
a discovery may be the articulation of a new problem, a solution to 
a pre-existing problem, or both. An innovation is any discovery that 
attains some level of adoption in the society under consideration.’  
Creativity is a term that is complex with different aspects of application 
within different contexts. This had highlighted the potential issues of 
linking two complex terms such as creative thinking and design thinking 
together. Without understanding the meanings of the terms, linking to two 
could lead to further confusion.  
31 
 
To understand and identify any possible links between creative thinking 
and design thinking, the works of Spendlove and Sternburg were selected. 
Spendlove’s research in the development of both policy and practice in a 
variety of areas including design and technology education, teacher 
development and creative education (The University of Manchester, 2012) 
made Spendlove’s definition of creativity the most relatable to the context 
of this thesis and on the topic of design thinking. With one of the 
research’s objectives set to clarify if design thinking is thinking done by 
designers; the contexts of which Spendlove’s definitions emerged 
appeared to be a suitable starting point to explore the linkage between 
the two terms.   
Sternburg’s work was selected because some of Spendlove’s research 
was based on the theories that were put forward by Sternburg in the 
1990s. It had been acknowledged that selecting two specific researchers’ 
work could lead to bias towards certain theories. However, with the 
meaning of creativity being different in different contexts; selecting work 
from researchers within the field of this thesis was the only way to truly 
understand creative thinking and design thinking relationship.  
Sternburg put forward the following definition for creativity: 
‘Creativity is the ability to produce work that is both novel (i.e., 
original or unexpected) and appropriate (i.e., useful or meets task 
constraints)’  
‘At an individual level, creativity is relevant, for example, when 
solving problems on the job and in daily life. At a social level, 
creativity can lead to new scientific findings, new movements in art, 
new inventions, and new social programs.’ (Sternburg, 1996) 
Looking at Sternburg’s definition of creativity it fits into the design context 
well; as design has the power to shape the future, the social part of the 
definition reflects the importance of creativity in design. Furthermore 
Sternburg’s (1993: 229-230) investment theory of creativity identified six 
distinct but interrelated resources: intellectual abilities, knowledge, styles 
of thinking, personality, motivation, and environment. These six distinctive 
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characteristics can be related to how design activities achieve their goals. 
To identify if the investment theory is a suitable definition of creativity in 
the design context a content analysis of literature published in 2013 was 
conducted. Nussbaum’s (2013) book Creative Intelligence (CQ) was 
chosen. The reason behind using this book was the author’s claims 
regarding design thinking and creativity. The content analysis compared 
the investment theory’s six resources of creativity to the CQ framework’s 
five competencies. 
The literature evidence showed Sternburg’s investment theory and 
Nussbaum’s ‘CQ’ framework had some similarities. The CQ framework 
has five ‘competencies’, they are: knowledge mining, framing, playing, 
making and pivoting (Nussbaum, 2013: 33–39); this is similar to the six 
resources for creativity. Comparing the listed characteristics and meaning 
behind them, Tables 1 presents their similarities: 
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Competencies/ Resources Evidence from the CQ framework 
Evidence from the Investment 
theory 
Similarities 
Knowledge and knowledge mining 
Nussbaum (2013: 33) claimed that 
knowledge mining is the knowledge 
at the foundation of the CQ 
framework; here, it means bringing 
together information from various 
sources in new and surprising ways. 
According to Sternburg (1993: 
229), knowledge from the six 
resources of creativity is the must 
have requirement in order for 
someone to contribute creatively. 
Both form the foundation for the 
different theory or framework. Both 
authors emphasised without in 
depth knowledge of the field, one 
cannot make a meaningful 
contribution towards creativity. 
Framing and thinking style 
Framing is the focal lens that can 
guide us through the vagaries of a 
volatile world. People who 
understand framing techniques are 
better able to shift their 
perspectives depending on the 
situation, environment, and the 
community they’re interacting with 
(Nussbaum, 2013: 34). 
Thinking styles are the ways in 
which people choose to use their 
intelligence as well as their 
knowledge. Thus thinking style 
focuses on how these abilities and 
knowledge acquired are used in 
day-to-day interaction with the 
environment (Sternburg, 1993: 
229). 
Both authors described framing 
and thinking style as ways people 
interact with their environments 
and situations. 
Pivoting and Personality 
Pivoting from the inception to the 
production side of creation is the 
final of the five competencies. 
Pivoting is a way of reprising 
creativity’s crucial role in capitalism 
as a driver of innovation and 
growth. Pivoting often requires 
charisma, a relationship with the 
community of people invested in 
your project: team members, 
partners and a devoted audience 
(Nussbaum, 2013: 36-37). 
Creative people seem to share 
certain personality attributes. The 
fifth and last attribute is belief in 
oneself. Because they go against 
vested interests, creative people 
often find themselves at points 
where no one seems to believe in 
their ideas except for themselves 
(Sternburg, 1993: 230). 
Some aspects of pivoting and the 
fifth aspect of personality are 
similar in the sense that they are 
required in order to maintain the 
relationship within the creative 
teams.    
Table 1 The similarities of the 5 Competencies of Creative Intelligence (CQ) and 6 Resources for Creativity  
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The evidence indicated that certain aspects of the investment theory were 
similar to the CQ framework. With these similarities it could be said that 
the investment theory is a useful way of defining creativity in the design 
contexts.  
Spendlove (2005: 10) commented that creativity was being overused, 
oversimplified, misrepresented and frequently interchanged 
inappropriately for associated terms such as innovation or enterprise. It 
could be argued that the ‘CQ’ framework is an example of creativity being 
oversimplified and interlinked with associated terms. With this in mind, 
Spendlove (2008b: 11) went on to clarify and explain the definition of 
creativity in the design sector with the Triadic Schema (Figure 2). The 
basis of the Triadic Schema model is the concept of emotion residing in 
three areas in Design and Technology: the person, the process of learning 
and the products that surround them. In the centre of this model is the 
location where the three areas link to human emotions. 
 
Figure 2 Triadic Schema model (Spendlove, 2008b: 11) 
Spendlove identified human emotions and feelings as being the main 
manipulators that have influence on the creative thinking process. This is 
important as one of the main functions of design activity is emotional 
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manipulation and designers are often seen as powerful ‘creators’, 
‘propagators’, ‘changers’ and ‘enders’ (Spendlove, 2008b: 12).  
Understanding how human emotions affect thinking and behaviour is the 
key to truly understanding creative thinking in the design context. 
With an understanding of the definition of creativity in the design context 
and Spendlove’s concepts of design activity, it is possible to describe the 
relationship between creative thinking and design thinking. From the 
viewpoint of those who conduct design activity, creative thinking could be 
seen as a component of design thinking. Without that, it would not be 
possible to carry out design thinking. From the viewpoint of the non-
design sectors, creative thinking could be seen as a resulting outcome of 
conducting design thinking. 
2.2.4. Designerly ways of knowing 
 
The concept of designerly ways of knowing originated in the same period 
as design thinking.  The term was first used in the 1980s from the series, 
‘Design as a Discipline’ in the Design Studies journal. The term was 
introduced by Cross (1982: 221-227) who expanded on the concept of 
Design as the third area of education; a concept that was introduced by 
Archer (1979b: 18-20):  
‘A third area in education could therefore legitimately claim 
technology and the fine performing and useful arts, although not 
their scientific knowledge base (if any) or their history, philosophy 
and criticism (if any), without treading on anyone else’s grass.’ 
(ibid: 19) 
Before moving further, the difference between ‘knowing’ and ‘thinking’ 
within the design context must be addressed. In the context of design, 
‘knowing’ is the knowledge or database which designers draw upon when 
they encounter a design problem as such. ‘Thinking’ is the cognitive 
process that designers employ to select the suitable method to tackle the 
design problem. 
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Archer’s concept of design as the third area in education was related to 
the RCA’s definition of design activity discussed in Chapter 2.2.2; design 
activity being a human area of competence. Design as the third area of 
education was the foundation that allowed designerly ways of knowing to 
develop. In order for design to be a discipline, Archer and Cross signalled 
the importance of design creating and using its own language rather than 
adjusting design to fit into other languages:  
‘Another problem was that design theories were also often 
communicated in language that was alien. I do not mean that the 
wrong kinds of words were used I mean that words of mathematics 
or scientific notation alone were themselves inappropriate.’ (Archer, 
1979a: 18)  
Similarities of designerly ways of knowing and design thinking were 
identified from the literature evidence. Both are vital to how a design 
practitioner’s mind is shaped and how they work. However the final 
definitions of the terms are different. Designerly ways of knowing was a 
concept that was created when design academics sought to define design 
as a discipline. Therefore designerly ways of knowing is the framework or 
knowledge base that is used by designers to identify if a problem can be 
defined as a design problem. Designerly knowledge is knowledge that 
relates to configuration, composition, meaning, value and purpose in 
man-made phenomena (Archer, 1979b: 20). Designerly ways of knowing 
allows designers to choose the appropriate method to create solutions or 
solve the problems.  
Adding on to Archer’s viewpoint, Cross (1982: 223) pointed out that 
design’s epistemology is different to science or humanities: 
‘(…) there are things to know, ways of knowing them and ways of 
finding about them’ (Royal College of Art, 1979) that are specific to 
the design area. The authors believe that there are designerly ways 
of knowing, distinct from the more usually-recognized scientific 
and scholarly ways of knowing.’   
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‘Design must have its own inner coherence, in the ways that 
science and the humanities do, if it is be established in 
comparable intellectual and educational terms.’ (ibid: 223)  
Examining Cross’s idea of designerly ways of knowing, it was possible to 
identify that the author was trying to present the idea as a framework that 
allowed the different areas of design knowledge to be mapped and 
explained how they are used by the non-design sectors: 
‘Designerly ways of knowing are embodied in these ‘codes’. The 
details of the codes will vary from one design profession to another, 
but perhaps there is a ‘deep structure’ to design codes.’ (Cross, 
1982: 224) 
When Cross presented the idea back in the 1980s, he provided 
information on the steps that a designer employs when solving a design 
problem. Figure 3 was produced from the knowledge provided in Cross’s 
literature (1982 and 2006):  
 
Figure 3 Designerly ways of knowing framework 
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Cross (1982: 226) identified five aspects of designerly ways of knowing, 
they were: 
1. Designers tackle 'ill-defined' problems. 
2. Their mode of problem-solving is 'solution-focused'. 
3. Their mode of thinking is 'constructive'. 
4. They used ‘codes’ that translate abstract requirements into 
concrete objects. 
5. They used these ‘codes’ to ‘read’ and ‘write’ in ‘object languages’. 
The framework presented in Figure 3 was created based upon the five 
aspects with additional information from Figure 4: ‘the derived expertise 
model of product design’ (Cross, 2006: 532). The first aspect of the 
framework: ‘an ill-defined problem/ a design problem’, was a direct 
reflection upon the first aspect of designerly ways of knowing. The second 
aspect: ‘redefine the problem different design disciplines’ knowledge’, 
was created as a reflection of ‘identify’ and ‘define’ elements from ‘the 
derived expertise model of product design’. From that model, the stages 
between ‘identify’ and ‘define’ suggested that a designer would redefine 
the given problem to a design context by identifying the constraints and 
requirements. With the problem redefined, the framework then moved 
onto ‘reframing the problem using design knowledge’. This aspect of the 
framework was a reflection upon the second aspect of designerly ways of 
knowing: ‘solution focused mode of problem solving’. To solve the 
problem with a solution focused approach, the designer would need to 
reframe the problem given to generate suitable solutions within the 
constraints and requirements. The next aspect of the framework: 
‘synthesis, designing the solution’, was a reflection upon the third, fourth 
and fifth aspects of desingerly ways of knowing and the ‘generate’ aspect 
from the model. These aspects described the solution generation phase 
of the design process. The final aspect of the framework: ‘solution’ was a 
direct reflection of ‘solution’ aspect of the model. 
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Figure 4 The derived expertise model of product design (Cross, 2006: 532). 
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Similarities can be identified in ‘the derived expertise model of product 
design’ and the idea behind designerly ways of knowing. They were ill-
defined problems or a design problem, redefined the problem given, 
reframing the problem for a suitable problem solving strategy and 
creating solutions.  Both identified the strategies that designers employed 
when solving design problems that have the characteristic of being 
‘wicked’ (Rittel and Webber, 1973). Design problems cannot be solved by 
using reduction, transformation or optimisation of the data in the 
requirement specification as it would be impossible to provide a desired 
solution. In addition, it is almost impossible to have only one solution that 
could fit the requirements of a design brief, therefore making design 
problems different to scientific problems as those can be resolved by 
using reduction (Toulmin, 1953: 153). From a study, Cross and Kruger 
(2006: 527-548) was able to gather empirical evidence suggesting 
designers used various cognitive strategies to generate a number of 
solutions for the same problem presented.  
Looking back to Peirce’s methodology of science, it is reasonable to view 
all different areas of design as having the same starting point and, 
therefore, the framework of designerly ways of knowing would help the 
different areas of design to apply the suitable methods in tackling 
different design problems. With the framework established, mapping, 
explaining and documenting the different processes that designers from 
different areas employed became much more practical. Designerly ways 
of knowing allows a designer to identify if the problem has the 
characteristics of a design problem. Design thinking is the cognitive 
process that a designer employs to solve these problems.  
Cross (2011: 37–39) provided a case study that demonstrates how 
designerly ways of knowing led to using design thinking to create an 
innovation. According to Cross, the hydro-pneumatic suspension designed 
by Gordon Murray for the Brabham Formula One cars in the 80s was a 
good example because of the impact it had on car performance and 
competitiveness. As a result of the performance gained the team won the 
driver’s title. In the early 80s Formula One’s governing body (FISA) banned 
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the ‘ground effect’ racing cars, as they were becoming a safety concern 
(Cross, 2011: 37). ‘Ground effect’ race cars generated massive amounts 
of down force therefore providing much higher cornering speeds during a 
race. However, with the ban enforced, all cars were required to have a 
minimum ground clearance of 60mm, therefore, losing the aerodynamic 
grip that was generated by the ‘ground effect’ designs. To counter the loss 
of grip Murray came up with the idea of hydro-pneumatic suspension to 
recreate down force by dropping the ride height back down to 10mm 
during the race. The system was so successful that other teams believed 
it was illegal, however, FISA ruled it legal before changing the regulations 
again.  
Figure 5 breaks down how Murray achieved a sustainable advantage 
using designerly ways of knowing and design thinking according to the 
information presented by Cross (2011: 37-39): 
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Figure 5 Designerly ways of knowing and Murray’s F1 suspension design thinking project 
Designerly ways of knowing and design thinking both originated from the 
same time period (late 70s and 80s). To further the understanding of the 
relationship between them; the identification of the difference between 
them is required. Doing so would also determine if designerly ways of 
knowing is the necessary foundation that is needed before design 
thinking can be applied. Furthermore, understanding the origins of 
designerly ways of knowing can help others outside the design field to 
understand design thinking. The use of the term seems to be reserved to 
the design academia and the ownership of the term also belongs to them. 
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2.2.5. Designerly thinking 
 
Looking at the history of designerly thinking, the origins of it can be traced 
back to the emergence of designerly ways of knowing in the late 70s 
(Archer, 1979a and 1979b and Lawson, 1979). The term was mostly 
seen in academic journal papers in the late 1970s and early 1980s 
(Archer, 1981 and Cross 1982) when design academics attempted to 
define design as a discipline.  
The findings from the previous sections of this Chapter (2.2.1, 2.2.2 and 
2.2.4) suggested that design thinking could be the cognitive process that 
designers employed to select the suitable methods, processes and 
designing solutions to tackle design problems and designerly ways of 
knowing being the design knowledge base that designers used, then 
designerly thinking could be identified as the style of thinking that 
designer used.     
Archer (1981: 35) stated the following regarding the nature of design 
research: 
‘Design, like Science, is a way of looking at the world and imposing 
structure upon it. Design, then, can extend to any phenomenon to 
which we wish to pay designerly attention, just as Science can 
extend to any phenomenon to which we wish to pay scientific 
attention.’   
A closer look at Archer’s phrase ‘paying designerly attention’ lead to the 
belief that when a phenomenon is being given designerly attention this 
would require the problem solver to have a designerly thinking mind set. 
Looking at the history of design thinking, it could be argued that in the 
early days of design academics defining design as a discipline, before the 
term design thinking was used to describe the cognitive processes used 
by designers; designerly thinking was the best way to describe the mind-
set that a designer had when working on design problems. As Archer 
wrote: 
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‘Design, in a certain sense, is research done backwards.’ (1991: 
24)  
With design solving problems in a manner which is completely the 
opposite to the strategies employed in science, it would require people to 
have a certain mind set such as designerly thinking to employ design to 
its maximum potential. 
Designerly thinking could be seen as the early academic form for design 
thinking; with published literature showing evidence of the two sharing 
the same roots and their meanings overlapping each other at the early 
stages of design scholars defining design as a discipline. The design 
thinking processes were defined by further empirical data, application by 
designers in other fields and literature. The definitions of the two terms 
are now different. The application of design thinking professionally in the 
non-design fields has helped to differentiate the two terms.  
Tracing its roots in published literature, the term is mainly used by 
academic authors for example: Anning and Hill (1998), Archer (1981 and 
1991); Baynes (2009 and 2013); Cross (1999, 2011); Roberts (2005); 
Stables (1992); Trebell (2008) and Outterside (1993).    
As a point of reference to identify if designerly thinking is the early 
academic form for design thinking, a search of selected library catalogue 
and online databases were conducted.  
Searching specifically for the use of designerly thinking in the title the 
results from the Loughborough University Library online catalogue yielded 
only five results, with 80% of the literature work authored by Baynes 
(2009). However, searching designerly thinking in the Design and 
Technology Education Research (DATER, www.dater.org.uk) resource hub 
yielded more results. All the results provided by DATER were conference 
papers related to design education; the results from DATER suggest the 
term is still being used by some design academics. Using the database 
Science Direct, searching under the same guidelines no results were 
given and no usage was found when searching on the Design and Applied 
Arts Index (DAAI).  
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Furthermore, looking at all the literature collected to date, a number of 
authors were using the term design thinking rather than designerly 
thinking; below are a few examples from academia (Lloyd, 2013 and 
Dorst, 2011), design practice (Brown, 2009) and design commentary 
(Berger, 2009) : 
‘Recent approaches to design thinking can be classified in two 
ways. The first approach shows how methods of design can be 
used generically to add value to a business (Brown 2008, 2009; 
Lockwood 2009; Martin 2009). The second more pedagogical 
approach advocates designing as a way of empowering ‘non-
designing’ people in resolving complex problems that go beyond 
business (Ambrose and Harris 2009)’. (Lloyd, 2013: 750) 
‘Nowadays, “Design Thinking” is identified as an exciting new 
paradigm for dealing with problems in many professions, most 
notably Information Technology (IT) (e.g. Brooks, 2010) and 
Business (e.g. Martin, 2009). The eagerness to adopt and apply 
these design practices in other fields has created a sudden 
demand for clear and definite knowledge about design thinking 
(including a definition and a toolbox).’ (Dorst, 2011: 521) 
‘Design thinking begins with skills designers have learned over 
many decades in their quest to match human needs with available 
technical resources within the practical constraints of business.’ 
(Brown, 2009: 4) 
‘Design thinking: a process that endeavours to solve problems and 
create new possibilities, generally by relying on empathic research 
(…) combined with creative experimentation and extensive 
prototyping and refinement – all aimed at the goal of producing 
better, more useful objects, experiences, services and systems.’ 
(Berger, 2009: 302) 
Above were some examples of the term design thinking being used 
instead of designerly thinking. Examining the current academic definition 
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of design thinking, this appears to have included the meaning of 
designerly thinking into it: 
‘design thinking as comprising abilities of resolving ill-defined 
problems, adopting solution-focused cognitive strategies, 
employing abductive or appositional thinking and using non-verbal 
modelling media.’  (Cross, 1990) 
The part that is related to designerly thinking would be ‘abductive or 
appositional thinking’ as abductive reasoning is the key to design thinking. 
It can be identified that designerly thinking and design thinking had the 
same origins but design thinking evolved differently due to its application.  
As the design academia and practice evolved the term design thinking 
became the common term to use whereas designerly thinking became 
less common but the term is still being used in academia by some.  
2.3. Mapping the different viewpoints of design thinking 
in literature 
 
The aim of the section is to discuss and map the different viewpoints from 
the design and non-design sector on design thinking. Mapping out these 
different viewpoints presented in literature would provide a better picture of 
the current understanding of design thinking from the design and non-design 
sectors. 
2.3.1. Has the meaning of design thinking changed since the 1960s 
due to the different usage between the design and non-design 
sectors? 
 
Archer (1967: 47-51) expressed the following views on the future of 
design management:  
The growing complexity of design problems has caused designers 
to investigate the methodology of design only a little more recently 
than managers began to investigate the methodology of 
management. The time is rapidly approaching when design 
decision making and management decision making techniques will 
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have so much in common that the one will become no more than 
the extension of the other. (1967: 51) 
Looking back at Archer’s opinion and comparing it to the interest in 
integrating design thinking into businesses and other sectors, the 
predictions from the opinion back then were close to today’s situation. 
With the interest in design thinking application and integration to other 
sectors (evidence in the form of published literature: Brown, 2009; Berger, 
2009; Lockwood, 2010; Martin, 2009 and Verganti, 2009) it would be 
useful to look at other factors that caused the interest from non-design 
sectors.  
According to Brown (2009: 165), the economic recession in 2008 was a 
‘Black Swan moment’ (Taleb, 2007). ‘Black Swan’ (ibid) was a concept 
that means uncontrollable external factors or ‘game changers’ events that 
could affect an industry or the world. Brown (2009: 164-165) argued that 
in order to minimise the effects of ‘Black Swan’ events, companies should 
invest in innovation and use design thinking as a way of managing their 
innovation portfolios. Brown’s argument gave the impression that the 
application and integration of design thinking could counter the effects of 
‘Black Swan’ events; perhaps the possibility of countering such events 
triggered the non-design sectors interests in design thinking.         
Brown’s argument perhaps was similar to what the Council of Industrial 
Design (CoID, now the Design Council) did after World War II when the 
country needed rebuilding with the economy trying to recover. ‘Britain Can 
Make It’ was an exhibition created to showcase design and manufacturing 
(Ford and Davis, 2008). Another important contributor alongside the 
Design Council to the 1946 ‘Britain Can Make It’ festival was the Design 
Research Unit (DRU). The DRU was found in 1943 by Sir Misha Black and 
Milner Grey (Sir Misha Black Awards, 2012). This was one of the first 
international and multidisciplinary consultancies to be seen in the UK. It 
was the main driving force behind the 1951 Festival of Britain. Other 
iconic projects that the DRU was involved in included the Westminster’s 
street signs and British Rail train designs in the 60s and 70s (The Sir 
Misha Black Awards, 2012). An example of businesses interested in 
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employing design after the economic crisis of 2008 was given by Mau 
(founder of Bruce Mau Design, Canada) during an interview with Berger 
(2009: 23). Mau stated (ibid) that an increased number of businesses 
were interested in employing his firm to solve their problems. In addition 
to the economic factor, Dorst (2011: 521-522) argued that the evolution 
of design industry was also a factor that triggered the non-design sector’s 
interest in design thinking. With many consultancies switching to a more 
strategic approach using design thinking as a tool, designers now 
participate from the start to the end of creative processes, turning design 
into a strategic tool for many from the non-design sectors (Berger, 2009: 
6-7).  
An example to support the evolution of the design industry would be the 
transformation of the design consultancy IDEO. Brown (2009: 103) 
commented that external factors caused IDEO to change its approach in 
business. According to Brown the major factors behind the evolution of 
IDEO was the end of the ‘dot-com supernova’ at the end of 2000 and ex-
CEO David Kelly leaving to focus on his academic duties at Stanford 
University. In order to survive the company had to evolve into what Brown 
called ‘IDEO 2.0’. The brief was to reposition the company to suit the 
constant changing environments which the firm found itself in. During the 
transition period three ideas were brought forward and they would be the 
foundation of ‘IDEO 2.0’: 
1. “Design with a small d” – using design as a tool to improve the 
quality of life at every level. 
2. “One IDEO” – the notion that our future depended on our acting 
not as independent studios but as a single interconnected network. 
3. Abandon the original “studio” model for the “global practice” 
structure. Brown (2009: 9, 102–105) 
‘IDEO 2.0’ fitted well into Archer’s work in the late 1970s when he was 
defining design as a discipline. The papers and journal articles that were 
written in that period mentioned design’s potential to shape the future 
and being applied to a much wider context. Looking at this example of a 
49 
 
design consultancy reinventing itself, the evidence suggested the change 
was caused by external factors. Perhaps the design industry needed 
external game changing factors, such as the end of the ‘dot-com 
supernova’ (Brown, 2009: 102) and changes in people’s and businesses’ 
behaviour (Esslinger, 2009: 9-10) to force itself to reorganise, rethink and 
move on to the next level.  
In order to map the possible changes in design thinking, the contexts that 
design thinking has been applied in must be examined. Exploring design 
thinking’s application contexts could help understand where the 
difference viewpoints originate from. 
As previously discussed (Chapter 2.2.1), the literature evidence suggested 
that design thinking is the solution-focused process, which designers 
employ to tackle design problems that are ill-defined. Therefore, it is an 
ability that all designers have as it is a vital component for the design 
industry to function. However, in the last decade with some design 
consultancies repositioning themselves in a more strategic light, design 
thinking became a tool that the design industry uses to create the 
separation between those operating at a ‘higher’ level with a strategic 
approach from those that operate further downstream in the creative 
process.  
Those who operate at ‘a higher level’ could argue that the hierarchy was a 
natural part of the evolution of the design industry as it expands its 
influence and methods into other sectors. If this is the case then design 
thinking could be a useful indicator for those from the non-design sectors 
who are interested in hiring designers to tackle non-design problems.   
However, it would be inappropriate to claim using design thinking will 
guarantee innovation and success as Martin (2009: 57–78) commented 
that thinking like a designer and applying abductive reasoning to 
problems of business would create a sustainable advantage. Martin 
appeared to be sure about design thinking giving a ‘competitive 
advantage’ and so a closer look at the Research In Motion (RIM) case 
study (ibid: 51–78) from the book was required. 
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RIM is the technology company that designed and created the Blackberry 
smartphones. According to Martin, thinking abductively within the 
company was one of the competitive advantages for innovation RIM had 
over its competitors. By employing design thinking, RIM was able to 
identify an opportunity in the mobile communication market with laptop 
users demanding smaller devices that required a standard QWERTY 
keyboard. The BlackBerry launched in early 1999 was a product that 
slotted into the market gap. The device had a QWERTY keyboard, which 
would become the signature feature of the BlackBerry brand and email 
capability. With the BlackBerry entering the market RIM grew sharply from 
50 million USD in revenue in 1999 to 11 billion USD in revenue by 2009 
(Martin, 2009: 57-61 and 69).  
For a decade, applying design thinking gave RIM a competitive advantage 
over its competitors. When the book was published back in 2009, the RIM 
case study was a convincing pitch regarding the potential of design 
thinking (ibid: 57-78). Looking at the RIM in 2012 the company’s fortunes 
have turned dramatically since 2009. The BlackBerry devices are no 
longer the dominant force that they once were in the smart phone market. 
The BlackBerry 10 operating system was not launched until late 2012 
and Lazaridis the founder of RIM resigned from the company (BBC News, 
2012). The events occurred within RIM since 2009 suggested that design 
thinking can open up new opportunities on the market but it is not a 
guarantee in sustaining success.         
However, Martin (2009: 79–103) did list a successful case study of 
applying design thinking in changing a company. The transition of Procter 
& Gamble (P&G) was the case study he chose to show how powerful 
design thinking is. P&G was in a transformation period at the beginning of 
the 21st century. During the restructuring process a merger with Warner-
Lambert and Wyeth failed and the share price dropped 30% in a single 
day. As a result, the board members fired the CEO. The company then 
appointed Lafley as CEO and tasked him to turn the company around to 
be more innovative and win back its customers. With this goal the 
company started the process of transforming itself into a design thinking 
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organisation. In order to achieve his goal Lafley appointed Claudia 
Kotchka as the vice president of design strategy and innovation. 
Kotchka’s task was to build P&G’s design capability and act as the 
corporation’s champion of design thinking. With the aim of turning the 
company around in five years, Kotchka sourced external expertise from 
IDEO, the external design board and a trio of academic design school 
deans (Martin, Kelly and Whitney) for help. As the transition process 
moved on, a prototype design thinking training course emerged for P&G 
business leaders and according to the program these are the three 
essential parts to design thinking in a business context: 
 Deep and holistic user understanding 
 Visualisation of new possibilities, prototyping, and refining 
 The creation of a new activity system to bring the nascent 
idea to reality and profitable operation (Martin, 2009: 88) 
The training course was designed specifically for business teams to get 
hands on experience in applying design thinking into their daily tasks. As 
soon as the course was refined and P&G learnt how to run it designers 
seemed to be phased out. The course has successfully delivered a design 
thinking tool kit for the managers at P&G. The company then went on to 
adopt the design thinking approach into other parts of the company such 
as Research and Development and Global Business Services. Overall the 
transformation of P&G was successful as it became one of the top ten 
most valuable companies in the world.  
The P&G example was a compelling case study of design thinking 
transforming a global company. Despite P&G’s successful application and 
integration of design thinking, Burdick’s (2011) viewpoint of design 
thinking being used as a branded phrase for innovation can be identified. 
Examining the later part of the case study, the training course is a good 
example of suggesting design thinking can guarantee innovation. The 
description of the training course appeared to give the impression that 
upon the completion of the course; the participants would be granted the 
ability of employing design thinking to generate innovations.  In addition, 
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looking at the timeline of the case study from 2000 to 2009, it suggested 
that designers were only involved at the beginning to share the knowledge. 
There was no indication of designers participating in other activities 
during the reform process. The lack of evidence seemed to suggest 
designers were only involved at the beginning rather than throughout. The 
outcome of the case study gave the impression that businesses were 
embracing design thinking as an innovation tool.       
Martin’s views on design thinking did not reference the academic origins 
of design thinking. Martin’s viewpoint of design thinking appeared to 
focus on the application and linking it to creating innovation. Overall there 
was enough evidence to suggest design thinking had turned into a phrase 
relating to innovation for non-design sectors.    
Other than Martin, some believed in applying design thinking would yield 
innovation (Berger, 2009; Brown, 2009; Lockwood, 2010; Verganti, 
2009). A number of academics and practitioners jumped on to the trend 
of believing design thinking was too important to be left with designers as 
they were keen to take advantage of the growing interest in design 
thinking’s application. The P&G case study showed there are no 
guarantees that employing design thinking would change any business’ 
fortunes overnight.  
Perhaps because of design thinking being linked to guarantee innovation, 
it led some to call design thinking a myth or as Nussbaum (2011) called it: 
a failed experiment and stated it was time to move away from design 
thinking. Nussbaum was one of the advocates of design thinking from the 
business sector. He was once quoted asking the question ‘Is design too 
important to be left only to designers? (Nussbaum, 2009).’ Back then 
Nussbaum believed design was only at the beginning of turning into a 
more powerful medium as the discipline absorbs more new knowledge.  
Moving forward to 2011, Nussbaum was publicly criticising design 
thinking and questioning the abilities of design consultancies saying the 
success rate of design thinking is very low.  
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Nussbaum claimed the success rate of creating innovation by using 
design thinking was too low (no evidence was provided in any of his 
publications); therefore, it was time to move on to the concept of creative 
intelligence (CQ). CQ (Nussbaum, 2013) was a concept created by 
Nussbaum and he claimed it is next evolution of design thinking. From 
Nussbaum’s perspective design thinking was no longer useful; therefore it 
was time to move onto CQ. However, the CQ concept was based on design 
thinking therefore it seemed to be contradictory to base the new concept 
on ‘a failed experiment’ as suggested by Nussbaum. The CQ concept can 
be seen as an example of practitioners from non-design sectors of 
portraying design thinking in a different light.  
Looking from the design practitioners’ point of view the most notable 
advocate for design thinking would be Brown (2009), the CEO of IDEO. 
From his viewpoint design thinking is a powerful approach for innovation 
that is effective and accessible to any industries or sectors that wish to 
employ it. According to him, businesses around the world need to 
integrate this approach as innovation is the key to long term survival. The 
integration of design thinking will ensure that. Brown presented a 
convincing case on how powerful design thinking is. However, as 
Roozenburg (2010) pointed out Brown failed to show the following: 
‘In summary, we can state that Brown’s (2009) ‘new’ design 
thinking approach presents a prescriptive or even idealistic view, 
which is ultimately formulated at a rather low resolution level. The 
instructions are not empirically nor theoretically supported; they 
are a generalization of his own experience packed in a kind of 
popularized management problem solving approach.’   
Brown could be seen as an example of a design practitioner portraying 
design thinking in an innovation-biased vision. As a result of this, design 
thinking was presented as a process that almost guaranteed innovation. 
Despite portraying design thinking in such a manner, it could argued that 
Brown has brought some welcome attention from the non-design sectors 
to the design industry by showcasing the potential of design thinking, 
regardless of the lack of theory from his approach. 
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2.4. Development of the research’s starting position 
 
With a number of 2009 publications claiming design thinking as a ‘new 
approach to innovation’ (Berger, 2009; Brown, 2009; Martin, 2009; 
Lockwood, 2010 and Verganti, 2009) it was necessary to address whether 
the process of design thinking has changed at all. In order to do so, a set of 
design projects from the 60s to present were selected from literature already 
reviewed and examined under the following three categories: 
1. External factors: what were the external factors that sparked the 
project? 
2. Who: who were the people involved? 
3. Outcome/ result: what were the outcomes? 
These three questions were developed from the evidence that appeared from 
the literature review. Category 1 was developed from the ‘Black Swan’ theory 
by American essayist Taleb (2007) whom Brown quoted (2009: 165 and 
241). Taleb explained the ‘Black Swan’ is an event of the following three 
attributes: 
‘First it is an outlier, as it lies outside the realm of regular expectations, 
because nothing in the past can convincingly point to its possibility. 
Second, it carries an extreme impact. Third, in spite of its outliner status, 
human nature makes us concoct explanations for its occurrence after the 
fact, making it explainable and predictable.’ (Taleb, 2007) 
Taking a deeper, more in depth look into the case studies that are provided 
from literature, the evidence showed that all these cases of design thinking in 
application were initiated by a ‘Black Swan’ or game changer. An example of 
a ‘Black Swan’ would be the advance and development of the Quartz 
technology in the watch industry between 1970s – 1980s (Verganti, 2009: 
69-73). The development of the technology changed the Swiss watch industry 
and led to the creation of the Swatch watch. Further examples of ‘Black 
Swans’ are presented in Chapter 2.4.1–2.4.6. If the initial theory was to be 
correct then all these ‘Black Swans’ could be proof of design thinking being 
used in different industries as they look for possible solutions. As Dorst 
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(2011) commented, the design industry is evolving therefore leading design 
thinking to be applied in other contexts.   
As books written by practitioners like Brown (2009: 13) claiming design 
thinking being a process that involves multi-disciplinary teams that would 
lead to innovation and Martin (2009: 151–177) also claiming anyone could 
use design thinking, then it was necessary to look at who were involved in 
these design thinking case studies. If the initial theory was correct, the 
experts from different fields and users participating in these case studies 
would be identified from the data.   
Martin wrote: 
‘Thinking like a designer can create sustainable advantage.’ (2009: 57)  
Martin along with others such as Brown (2009), Cross (2011), Esslinger 
(2009) and Verganti (2009) believed that applying design thinking would 
create a sustainable market advantage or generate innovation. Esslinger 
wrote: 
‘The goal of any business strategy is to achieve measureable success.’ 
(2009: 35)  
In 2011, Cross wrote: 
‘Everyone can – and does- design. We all design when we plan for 
something new to happen,’ (2011: 3) 
The quotes summed up the literature evidence from Chapter 2.2 and 2.3 that 
suggested design activity can be conducted by any human and are possible 
due to humans occupying a specific cognitive niche. Category 2 was 
developed based on this evidence.  
From the literature evidence, it would be reasonable to believe those who 
employed design thinking expected to see a positive result that can be 
measured. Category 3 examined the outcome of the case studies and 
investigated the impact of how successful those organisations were after 
adopting the design thinking approach. This final category would be another 
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useful indicator to prove the initial theory being correct as it access the 
positive impact resulted from applying design thinking in different domains. 
The aim of the analysis was to identify a set of common characteristics of 
design thinking application within the design projects selected.  
Content analysis was selected to analyse the six design projects selected. It 
was a suitable method of analysis because it allowed the construction of 
categories, in this case the possible common characteristics of design 
thinking. Content analysis contained three stages of coding: open coding, 
axial coding and selective coding. In open coding, the data was split into 
discrete parts. Here, the data was split according to the three categories of 
external factors, who and outcome. In axial coding, the data coded under the 
three categories was coded into sub categories as supporting evidence for 
the categories. Finally in selective coding, all the data coded under the three 
categories was re-examined to identify the possible common characteristics 
of design thinking application. 
The following section presents the six design projects that were analysed via 
content analysis to identify possible common characteristics of design 
thinking application and identify if the process of design thinking has 
changed since the 1960s. 
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2.4.1. Design project 1 – The Kings Fund Hospital Bed project 
1963 – 1975  
 
 
Figure 6 The King's Fund Hospital Bed (Royal College of Art, 2009) 
Project background 
The first design project was examined by the three categories is The 
King’s Fund Hospital Bed Project. This design project was presented in 
Lawrence’s (2001) doctoral thesis: Hospital beds by design: a socio-
historical account of the ‘King’s Fund Bed’, 1960-1975, Baynes’ Design: 
Occasional Paper No.4 (2009) and Change by Design (2013).  
Back in the 1960s the UK government put in motion a £500 million 
Hospital Plan for the NHS. Part of the plan was to help the NHS to save 
costs. It was identified that standardising hospital equipment could help 
the organisation to save money when equipping the new hospitals and as 
a result the movement of standardising hospital equipment was speeded 
up in 1965 (Lawrence, 2001: 33). The King’s Fund Hospital Bed project 
started in 1961 and the project was being led by Bruce Archer. However, 
the designing of the bed did not begin until 1963. For the project Archer 
employed the systematic design method, which he introduced in 1963 
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through a series of journal articles. These articles would eventually be 
published as a book under the title of Systematic Methods for Designers 
(Archer, 1965). The design methods introduced in those articles were 
mainly designed for The King’s Fund Bed project; however, Archer argued 
that as design problems becoming more complex the same methods can 
be applied to other design problems (Lawrence, 2001: 66–67, 77-78). 
Once the method of design was chosen Archer then assembled a 
multidisciplinary team at the Royal College of Art to conduct the project 
(Baynes, 2009: 15).  
The first phase of the project was to develop a specification for the bed 
design. In addition to standardising hospital equipment one of the aims of 
the project was to create a ‘gold standard’ specification of hospital bed to 
be used for evaluating rival designs (Baynes, 2013: 65). The 
questionnaire that determinate the important functions on specification 
was drafted by information provided from potential users; in this case 
they were a ward sister and a nursing research officer. In addition to them 
London hospital teaching staff was also involved. The final specification 
was created from data gathered via questionnaires sent to hospitals in 
London in 1963 (Lawrence, 2001: 93–100). With the specifications 
created the RCA team moved onto designing and prototyping. During this 
phase of the project the team created a prototype bed according to the 
specification as an example for rival companies; the first prototype was 
created by an industrial designer, an aeronautical engineer, a medical 
draftsman and a sheet metal craftsman (Baynes, 2013: 70). Eventually 
the RCA team commissioned an order for twenty prototype beds to be 
built for simulation trails and performance evaluation (Lawrence, 2001: 
113). After the field trials and evaluation a batch of two thousand beds 
went into production in 1967, the aim of the production run was to 
perfect the manufacturing techniques and generate a realistic cost 
estimate. The King’s Fund had trouble selling the bed initially as their 
design was double the price compare to others. But eventually after a 
marketing drive, the sales of the bed increased and since 1974 a rough 
estimation stated that 50% of new hospital bed purchases were the 
King’s Fund design (Lawrence, 2001: 124). According to the RCA the 
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King’s Fund bed design is still in use today. RCA claims 85% of existing UK 
hospital beds are built to the King’s Fund specification (Royal College of 
Art, 2012). 
In addition to creating a ‘gold standard’ specification for hospital bed 
design, the project also shed light on the nature of design activity and how 
it is conducted (Baynes, 2009: 15). 
Examination and findings 
Table 2 presents the findings of this design project against the 
examination categories. 
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Examination categories Findings 
External factors: 
What were the external factors that 
sparked the project? 
The UK government’s £500 million Hospital 
Plan for the NHS in 1960s and the plan to 
standardise hospital equipment (Lawrence, 
2001: 33). 
Develop a standard specification of hospital 
bed to be used for evaluating rival designs 
(Baynes, 2013: 65). 
Who: 
Who were the people involved? 
A multidisciplinary team that was 
assembled by Archer at the Royal College of 
Art (Baynes, 2009:15). The specifications of 
the bed were created by a ward sister and a 
nursing research officer (Lawrence, 2001: 
93-100). The prototype bed was created by 
an industrial designer, an aeronautical 
engineer, a medical draftsman and a sheet 
metal craftsman (Baynes, 2013: 70). 
Outcome/ result: 
What were the outcomes? 
A rough estimation in 1974 stated 50% of 
new beds purchased by UK hospitals was 
the King’s Fund bed design (Lawrence, 
2001: 124). 
According to the RCA, 85% of the existing 
UK hospital beds are built to the King’s 
Fund bed specification (RCA, 2012). 
In addition to the wide application of the 
bed design, the RCA (2012) claimed the 
project demonstrated how medical products 
could be designed and showcased the 
value of the evidence-based design 
process. Baynes (2009: 15) also claimed 
the project shed light on the nature of 
design activity and how design activity is 
conducted. 
Table 2 Examination categories and findings from Design project 1 
61 
 
2.4.2. Design project 2 – Brabham F1 car suspension design, 1981 
 
 
Figure 7 Brahbam F1 car suspension design (Melissen, 2014) 
 
Project background 
The second design project was examined was the Brahbam F1 car 
suspension design for the 1981 season. This project (suspension design) 
was presented in Cross’s book Design Thinking (2011: 31–39). Additional 
information on the design project was found on the Atlas F1 team’s (now 
part of Autosport) website. 
The background to this project has been previously discussed in Chapter 
2.2.4 (page: 43-45). 
Examination and findings 
Table 3 presents the findings of this design project against the 
examination categories. 
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Examination categories Findings 
External factors: 
What were the external factors that 
sparked the project? 
The FISA (now the FIA) changing the 1981 
season regulations and banning ‘ground 
effect’ car designs due to safety reasons, 
the new rules also stated the cars must 
have fixed skirts and  have a ground 
clearance of 60mm (Cross, 2011:37). 
Who: 
Who were the people involved? 
Gordon Murray, the Brabham F1 team’s 
chief designer and the team’s engineers. 
Outcome/ result: 
What were the outcomes? 
A new suspension design that would lower 
the car as the speed increased and raised 
the car back to the required ride height 
when stationary (Cross, 2011: 37 -39). 
Nelson Piquet qualifying on pole three 
times and won one Grand Prix in the first 
six races of the 1981 season, he would 
eventually win the 1981 Driver’s title in 
the Murray designed car (Stats F1, 2012). 
The FISA banned the suspension design as 
it was considered to be too competitive 
(Cross, 2011: 39) 
Cross claimed this is a great example of 
employing design thinking to gain a 
competitive advantage in a competitive 
sport (Cross, 2011: 31-39) 
Table 3 Examination categories and findings from Design project 2
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2.4.3. Design project 3 – Mothercare Via Multibuggy, 1985 
 
 
Figure 8 Mothercare Via Multibuggy (Sebastian Conran Associates, 2013) 
Project background 
The third design project examined was is the Mothercare Via Multibuggy. 
This project was presented by Sebastian Conran at a public lecture given 
to Loughborough Design School in April 2013 (lecture not available via 
Loughborough University; however, it is available at an alternative site see 
reference for details). Additional information of the project can be found 
on the Sebastian Conran Associates’ (SCA) website.   
In 1981 Sebastian Conran joined Mothercare as the lead in hard goods 
design. In this role he was in charge of transforming the entire Mothercare 
product line up. During his five years stint with Mothercare he and his 
team transformed the brand’s image and product identity with ‘soft touch’ 
visual language (SCA, 2013).  One of the most noticeable products 
designed by his team for Mothercare during that period was the Via 
Multibuggy. Prior to the launch of the Via Multibuggy in 1985, the majority 
of the pushchairs on the market were made from metal therefore they 
were bulky and heavy in weight. However, the Via buggy was different to 
its competitors. The materials used were polymer and aluminium. The 
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decision to use this material combination according to Conran (2013) 
himself was taken after spending time researching other products. The 
team used a ski boot as an example of a product that is tough, light 
weight and affordable. With the research of the ski boot the design team 
looked in detail at the design, construction and manufacturing processes 
used in creating the sporting goods. The team along with the 
manufacturer identified how the technology could be transferred to create 
baby buggies. As a result of identifying the potential of using polymer in 
baby buggy design the end product was the first ever buggy to feature 
structural plastic parts. The Via buggy can hold a child from birth to three 
years old with the maximum weight of 30 kilograms allowed and take a 
cart of shopping. 
According to SCA, the design of the Via buggy is a ‘classic case of user-
centric design’ (SCA, 2013) where the design team managed to 
integrated desirable user features into the design of the product (Conran, 
2013). As a result of employing user-centred design the product was a 
huge success in the market and became the market leader within a short 
space of time.  
Examination and findings   
Table 4 presents the findings of this design project against the 
examination categories. 
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Examination categories Findings 
External factors: 
What were the external factors that 
sparked the project? 
Mothercare’s desire to create a new 
brand language and overhaul its 
product identify with ‘soft touch’ visual 
language (SCA, 2013). New 
transferable construction and 
manufacturing process in polymer 
(Conran, 2013). 
Who: 
Who were the people involved? 
Sebastian Conran, Mothercare hard 
goods design team, Mothercare’s 
manufacturing contractor and existing 
Mothercare customers. 
Outcome/ result: 
What were the outcomes? 
Launched in 1985, the Via Multibuggy 
was the first pushchair to incorporate a 
polymer and aluminium construction. 
As a result of the material it was much 
lighter than its competitors. Conran 
(2013) claimed during a lecture the Via 
Multibuggy outsold the previous model 
by 600%. The product was critically 
acclaimed in the press. As a result of 
the product’s design and success 
Mothercare was awarded the Horner’s 
Wards from the British Plastics 
Federation back in 1985 (SCA, 2013). 
Table 4 Examination categories and findings from Design project 3
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2.4.4. Design project 4 – Alessi Family follows Fiction range, 1991 
 
 
Figure 9 Alessi Family Follows Fiction range (Loh, She-Reen, Lee, 2009) 
Project background 
The forth project examined was the Alessi ‘Family follows Fiction’ 
household product range launched in 1991. This project was presented in 
Verganti’s book (2009: 40–44, 46–47) and Loh, Lee and She-reen’s book 
Alessi (2009: 111–117). 
Back in the early 90s Alessi launched a research initiative named Centro 
Studio Alessi (CSA). The aims of the initiative were the following: to 
investigate new methodologies in design with young designers; explore 
other disciplines such as communications, marketing and anthropology to 
generate insights for the company. Through the research initiative, an 
evidence based three stage design process was born. The first stage is 
research, the aim of this stage is to identify insights, criteria, directions 
and the designers involved. Once research has been conducted the 
design teams will then provide concepts and select which projects will be 
moved into further development. The final stage of the process is 
development and manufacturing. The ‘Family follows Fiction’ household 
product range was a direct result of employing such design processes 
(Loh et al, 2009: 111).  
According to Verganti (2009: 40–42) the research carried out by 
Winnicott, a paediatrician and psychoanalyst on transitional objects (for 
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example teddy bears and toys etc.) and how children associate their 
feelings with them was one of the major insights that pushed the Family 
follows Fiction project forward. In addition the affective code theory 
developed by Fornari, an Italian neuro-psychiatrist and psychoanalyst was 
also another major insight for the project. The theory implies all objects 
communicate a message to people out of the following five codes: 
paternal, maternal, childish, erotic and life or death. Once these insights 
were identified a research team was assembled by Alberto Alessi himself 
to explore how to use these insights. The research team consisted of in- 
house designers and additional external advisors including a consumer 
food culture expert and an architect. The research team suggested that 
the best way to move forward was for Alessi to produce a family of 
products concentrating on the concept of toys from the transitional 
objects research. Once the direction was identified the design team 
produced a family of colourful playful products made from plastic driven 
by the concept of transitional objects.    
In addition to the psychology research of the time a technological factor 
that led to the birth of the ‘Family follows Fiction’ range was Alessi’s 
decision to investigate the possibility of using plastic as the main material 
of its products. Prior to the launch of ‘Family follows Fiction’ the majority 
of Alessi’s products were made from steel and several different types of 
metals (Loh et al, 2009: 111).  
The Family follows Fiction product range was the first Alessi product range 
to be made out of plastic. It helped the company to open a new market 
sector in terms of everyday consumer products around the world and 
many of the products became the company’s best sellers (Verganti, 2009: 
42–43). 
Examination and findings 
Table 5 presents the findings of this design project against the 
examination categories. 
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Examination categories Findings 
External factors: 
What were the external factors that 
sparked the project? 
New research findings on the 
relationship between children and 
transitional objects such as teddy bears 
(Verganti, 2009: 40-42).  
Developments in injection moulding 
and the use of plastics (Loh et al, 
2009: 111). 
Who: 
Who were the people involved? 
A research team consisted of in-house 
designers from Alessi; external advisors 
of the following: consumer food culture 
expert and an architect (Verganti, 
2009: 40-42) 
Outcome/ result: 
What were the outcomes? 
According to Verganti (2009: 42-43), 
the product range was responsible for 
doubling Alessi’s revenue in the early 
90s. Furthermore it also helped to 
attract new customers to the company. 
Table 5 Examination categories and findings from Design project 4
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2.4.5. Design project 5 – Nintendo Wii console, 2005 
 
 
Figure 10 Nintendo Wii (Amos, 2010) 
Project background 
The fifth design project examined was the Nintendo Wii console launched 
in 2005. The project was presented in Verganti’s book (2009: 60–67) 
and additional details of the projects were found in The Guardian 
newspaper (2003, 2005) and MIT’s Sloan Management Review (2011 
and 2012). 
The Nintendo Wii console was revealed at the 2005 E3 (The Electronic 
Entertainment Expo) Exhibition. The console was the end result of 
Nintendo’s project ‘Revolution’, the company’s next generation console 
project started back in the early 2000s. The aim of the project was to 
create a product that would bring Nintendo back on terms with its rivals. 
Before the Wii console entered the market in 2006, Nintendo was in 
trouble. Its rivals Microsoft and Sony’s product were outselling Nintendo’s 
offering. Nintendo was losing out to Microsoft and Sony’s products which 
offered more complex games and superior graphics (Kim, Lamont, 
Ogasawara, Park and Takaoka, 2011). The Nintendo Game Cube, 
launched in 2001 was selling 44% short of the company ‘s2002 
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estimation of 10 million units (Teather, 2003). As a result of the poor 
sales, game developers started leaving the Game Cube as the low volume 
of consoles in the market meant that it made little commercial sense for 
them to develop games for it (Verganti, 2009:  60–67).  
According to Kim et al (2011) and Verganti (2009: 60–67) the ‘Revolution’ 
project team, led by five Nintendo veterans with 20 plus years’ experience 
in the industry came to the consensus that the power of a console is not 
everything as they believed too many powerful consoles cannot coexist in 
the market. Therefore the team decided to look for alternative 
technologies that would feature in the console rather than building 
another high performance console. By 2003 at the halfway point of the 
project the team proposed that the ‘Revolution’ console should be 
designed according to the following points: relatively inexpensive 
compared to rival products, family friendly and appealing to mothers who 
have control over the living room. Under those guidelines the design team 
starting thinking about a more user friendly inclusive gameplay 
experience. As a result of that a specialised controller design team was 
formed.  Within the controller design team their task was to bring the 
concept of the ‘controller as an extension of the human body’ to life. The 
technology that was chosen to bring this concept into products was the 
MEMS accelerometers. These sensors were used in the automotive 
industry, mainly in airbags as their function is to sense movement in three 
physical dimensions (x, y and z). These sensors were the key components 
that transformed the Wii gaming experience from the traditional button 
based approach to a physically active one. The interaction of user and 
console was vital to the console’s success. As a result of breaking the 
traditional image of gaming and how users interact with consoles, 
Nintendo managed to tap into a whole new market segment and changed 
the perceptions of gaming. The console has been extremely successful 
since its launch. It helped Nintendo’s share price to increase dramatically, 
forced Microsoft and Sony to lower their consoles’ retail prices and 
opened a whole new market for the gaming industry.  
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Examination and findings  
Table 6 presents the findings of this design project against the 
examination categories. 
Examination categories Findings 
External factors: 
What were the external factors that 
sparked the project? 
The Game Cube fell short of Nintendo’s 
2002 sale estimation by 44%, as a result 
causing game developers to concentrate 
their resources to other platforms (Teather, 
2003). 
Nintendo only managed to sell 21.8 million 
Game Cubes compare to Microsoft selling 
24 million Xboxes and Sony selling 120 
million Play Stations (Verganti, 2009: 62). 
The availability and adaptation of MEMS 
accelerometers technology (Verganti, 2009: 
60-67) 
Who: 
Who were the people involved? 
The console was developed by Miyamoto 
senior marketing director at Nintendo and 
the team from Nintendo’s Entertainment 
Analysis and Development. User testing 
was conducted by Nintendo’s staff families 
(Verganti, 2009: 63 and Kim et al, 2011) 
Outcome/ result: 
What were the outcomes? 
According to Verganti (2009:66) Nintendo 
stock prices rose by 165% in 2006. As a 
result of the Wii’s sale numbers in 2007 
(10.57 million units) Microsoft and Sony 
lowered the prices of their products and led 
to the development of motion based 
controllers from Microsoft and Sony. The 
Wii managed to introduce a new market 
segment for the industry. 
Table 6 Examination categories and findings from Design project 5
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2.4.6. Design project 6 – TSA Security Checkpoint evolution by 
IDEO, 2009 
 
 
Figure 11 The TSA Security Checkpoint Evolution by IDEO (IDEO, 2009) 
Project background 
The final design project examined was the TSA (Transportation Security 
Administration) Security Checkpoint Evolution by IDEO. The project 
featured in Brown, CEO of IDEO’s book (2009: 185–188) and IDEO’s 
website (2013). IDEO is one of the world’s leading design consultancies 
focused on creating innovations in the public and private sectors (IDEO, 
2013).  
According to Brown (2009: 185–188) TSA contacted IDEO to commission 
the firm to redesign their security checkpoint. This project demonstrated 
design thinking’s ability to involve users therefore leading to the 
improvement of performance in large scale systems. The TSA wanted to 
improve the security checkpoint environment to reduce the side effects of 
passengers going through their security checks. Security checks at 
airports became a stressful process due to new ways of hiding explosives 
from existing screening technologies. The stress of security checks 
caused the passengers to be less cooperative hence making the checks 
less efficient (IDEO, 2013).  
Before the design of the new security layout began, the design team at 
IDEO conducted a lengthy period of user research. During the research 
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phase designers from IDEO observed the security check procedures at 
several airports in the USA. From the observations they identified that 
passengers became aggressive and uncooperative when additional 
checks were required. As a result of the passengers’ reactions the 
security officers reacted in an intimidating manner therefore creating an 
unpleasant experience for both parties. In addition to observations, 
according to IDEO, 300 plus in depth interviews were conducted with 
passengers, airline staff and TSA staff members. From the observations 
and interviews it was identified that reducing the level of stress can help 
speed up the security checks therefore making the experience more 
pleasant. Doing so would also help the TSA staff and passengers relax, 
making it easier for the staff to identify those with ‘hostile intent’ (IDEO, 
2013).  
Once this insight was identified the TSA realised redesigning a physical 
space is not enough, in order to improve the passengers’ and staff’s 
experience a new service approach was required. With this in mind the 
design team at IDEO worked with the TSA to create a new service 
blueprint for the new security checkpoint. The service blueprint contained 
the new layout design and strategy of the new checkpoint experience. The 
new design was piloted in a few locations to identify possible areas of 
improvement. Once the design was finalised TSA and IDEO co-created a 
new training program for existing and new TSA staff. The training program 
was vital as it help the TSA staff to embrace a new working mentality that 
was key to the new checkpoint design performs as intended. The 
checkpoint design by IDEO was rolled out across the USA since 2009. As 
a result of the project all TSA staff is now trained according to the IDEO 
designed program. 
Examination and findings 
Table 7 presents the findings of this design project against the 
examination categories. 
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Examination categories Findings 
External factors: 
What were the external factors that 
sparked the project? 
New methods of hiding explosives against 
existing screening technology used at 
airport security checks. The TSA wanted to 
redesign their security checkpoints to 
reduce stress for staff and passengers as 
well as increasing the chances of detecting 
security threats (Brown, 2009: 185-188) 
Who: 
Who were the people involved? 
IDEO design team. TSA staff, airport and 
airline staff as well as passengers. 
Outcome/ result: 
What were the outcomes? 
According to Brown (2009: 185-188) and 
IDEO (2013), the new design and training 
adapted by the TSA reduced the stress and 
user experience of TSA staff and 
passengers as a result, the chances of 
detecting security threats also increased. 
Furthermore since 2009, the checkpoint 
layout has been widely adapted by airport 
worldwide. 
Table 7 Examination categories and findings from Design project 6
75 
 
2.4.7. Findings from design projects in literature 
 
 
Figure 12 Analysis of design thinking projects. 
Figure 12 provides an overview of the content analysis conducted on the 
six design projects. From the examination, it appeared that the six 
projects shared four common characteristics.  They are: 
 Drivers: 
Drivers were the factors (external or internal) that kick started any 
project. Drivers kick started a project by either stimulating the 
identification of a problem or an opportunity. In the context 
researched, an example of a technology related external factor would 
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be choosing to use polymer as the main material of the Mothercare 
Via Multibuggy, when the product was launched it was the first buggy 
in the market to use polymers as its main material (see Chapter 
2.4.3). An example of a marketing related external factor would be 
the poor sales of the Nintendo Game Cube against Microsoft and 
Sony’s products. As a result of that the Nintendo design team took 
the decision to look at alternative technologies for their new console 
(see Chapter 2.4.5). 
 Experts 
Experts were the people from different disciplines who were involved 
with the project because their expertise was required to help 
generate suitable solutions to the problem. In the context researched, 
the following examples were identified as experts from a design 
project presented in the literature review (Brown, 2009: 185 – 188 & 
IDEO, 2013): product and service designers, Transportation Security 
Administration (TSA) security agents, airlines staff at terminals and 
passengers. In addition to being examples of experts, this is also an 
example of possible constituents for a multidisciplinary team (see 
Chapter 2.4.6). 
 Impact 
Impact was the result of using design thinking to solve the problem 
identified. In the context researched, impact could be a new product 
created by using design thinking. An example of that could be the 
outcome of the King’s Fund Hospital Bed project. The bed design 
became the standard of hospital beds and it is still being use today 
(see Chapter 2.4.1). 
 Processes (CC)  
Processes (CC) were the strategies, steps or processes developed or 
used to solve the problems given. In the context researched, 
examples of process would be the ‘user centred design processes’. 
Examples of those processes being employed could be seen in the 
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Mothercare Via Multibuggy project (see chapter 2.4.3) and TSA 
Security Checkpoint Evolution project by IDEO (see Chapter 2.4.6). 
2.4.8. Starting position developed from literature findings 
 
From the literature review, it was identified that the articulation of design 
thinking changed subtly since the 1960s. Comparing the different 
viewpoints of design thinking, the evidence suggested that design 
thinking is a process that designers employed to solve ill-defined 
problems. However, the subtle differences between the articulations are 
the emphasis on the cognitive processes behind design thinking and the 
specific areas or elements of application. For example, the following 
elements of design thinking were common among a number of academic 
viewpoints: 
 Abductive reasoning is a vital part of design thinking (Lawson, 
1979; Roozenburg, 1993). 
 Design thinking is a way resolve ill-defined problems (Cross, 1982 
& 1990; Rittel & Webber, 1973) 
 Design has its own unique way of problem solving different to 
humanities and science (Archer, 1979b; Lawson 1979, Cross 
1982 & 1990) 
However, the practice viewpoints are different despite sharing an aspect 
with the academic viewpoints. Both sets of viewpoints shared the aspects 
of solving ill-defined problems but the following elements reoccurred 
regularly in a number of practitioner viewpoints: 
 Design thinking is an approach to problem solving that can create a 
competitive advantage (Berger, 2009; Clark and Smith, 2010 and 
Martin, 2009) 
 Design thinking is an approach that allows organisations to engage 
with users via empathic research (Ambrose and Harris, 2009; Berger, 
2009 and Brown, 2009)  
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 Design thinking can solve problems in any given contexts, (Berger, 
2009; Brown, 2009; Clark and Smith, 2010 and Martin, 2009)     
From the evidence above, the difference in articulation appeared to be in 
the emphasis of certain methods of design thinking application and the 
contexts in which design thinking is being applied. The design projects 
analysed to develop the starting position further highlighted the different 
contexts of which design thinking is being applied in; those contexts were: 
medical equipment, motorsport, household product, gaming and 
technology, airport security and counter terrorism. 
From the findings the following starting position was developed: 
The articulation of the meaning of design thinking has subtly changed 
since the 1960s but the context of where it is being applied has 
transformed dramatically. 
2.5. Conclusions from the literature review 
 
To conclude the articulation of design thinking has subtly changed since the 
1960s. Those changes can be seen in the differences how academics and 
practitioners portray design thinking. The academic articulations emphasise 
on the cognitive aspects of design thinking (see Chapter 2.5). The practitioner 
articulations; however, focused on the different contexts in which design 
thinking can be applied, certain methods within design thinking application 
and the possible advantage design thinking application can bring (see 
Chapter 2.5). Despite their differences both sets of perspectives shared the 
element of design thinking being a process that solves ill-defined problems. 
The biggest change is the contexts in which design thinking being applied 
have widened and dramatically changed. This appeared partly due to the 
design industry evolving and expanding its influences into other industries. In 
addition, external factors such as the 2008 economic meltdown and the 
interest from non-design sectors, especially from the business world have 
given the opportunity for design thinking to be applied differently.   
Due to the great interest from those outside design there is an apparent 
increased demand for a design thinking toolkit for those who wished to learn 
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how to employ the process into their daily tasks. As the interest increases 
some practitioners claimed design thinking to be an innovation tool that 
could help many to survive the challenges that are coming ahead. However, 
those claiming that design thinking can guarantee innovation and 
competitive advantages give the impression that there is no need to 
acknowledge the origins of the process and phase out the design element in 
it.  
With the hype of using design thinking outside design, it has caused many to 
question the true value of design thinking. Because of the lack of theories, 
models or a tool box for those outside design to see the process working, 
many are calling design thinking a myth or a marketing spin used by major 
design consultancies around the world to ensure to keep non-design sectors 
interested in employing them. If using design thinking as a USP would sustain 
the wellbeing of the design industry in the next decade, it would be in the 
best interests of design practitioners to back up the application of design 
thinking with academic theory if such a gap exists between the two sides. By 
linking the academics and practitioners’ theories and models those outside 
design perhaps would understand the discipline better. As a result it could 
make design a stronger strategic tool and open up even more opportunities 
for the design industry.  
2.6. Summary of Chapter 2 
 
The data gathered from the literature review has allowed the researcher to 
conduct an in depth look at the evolution of design thinking since the 1960s. 
The evidence has showed that the current form of design thinking emerged 
from the 1960s when design researchers were defining design as a discipline. 
Looking further back the origins of design thinking can be traced to the 
1860s when American philosopher Pierce introduced his theory of the 
methodology of science. From the literature review, the origins of design 
thinking can be clearly seen therefore research question 1 was answered by 
conducting a literature review.  
The literature review also provided evidence regarding the relationships 
between design thinking and the different terms. Cognitive modelling is the 
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human ability that allows design activity to take place therefore without it 
there will be no design thinking as discussed in Section 2.2.2. Creative 
thinking could be a component that is required for the user to employ design 
thinking or a bi-product of design thinking as discussed in section 2.2.3 the 
difference of the two depending on the users and the context of design 
thinking’s application. From Section 2.2.4 designerly ways of knowing is the 
framework or knowledge base which designers draw upon to choose the 
appropriate methods to create solutions or solving ‘ill-defined’ problems. 
Finally with the literature evidence presented from Chapter 2.2.5 designerly 
thinking could be seen as an early form of design thinking. 
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2.6.1. Overall progress summary 
 
Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
1 
Where was the concept of design 
thinking first articulated? 
 Lit Review (2.2)    
2 
Do academic and practitioner 
interpret design thinking differently? 
 Lit Review (2.3.1 & 2.4)    
3 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
 
Lit Review (2.2.1, 2.3.1 & 
2.5) 
   
4 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
   Lit Review (2.3.1)  
5 How is design thinking expressed?      
Table 8 Progress summary after Chapter 2 
  
82 
 
Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
6 
Is design thinking taught as an 
integrated aspect knowingly or 
unknowingly, of design education? 
     
7 
Are those who have not undertaken 
formal design education at a 
disadvantage when expressing design 
thinking? 
   Lit Review (2.2.1.& 2.3.1)  
8 
Does design thinking as incorporated 
in designing within academia match 
academic articulation of the concept? 
     
9 
Does design thinking as incorporated 
in designing within practice match 
practitioner articulation of the 
concept? 
     
Table 9 Progress summary after Chapter 2 (Continued from Table 9) 
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Chapter 3 - Methodology 
 
 
 
3  
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3.1. Research methodology 
 
3.1.1. Introduction 
 
This Chapter presents the research methodology and research instrument 
design for this PhD. The chapter explores and justifies the methodological 
stance, research methods, sampling techniques and data collection 
method selected. The chapter also presents the mixed method research 
instrument design and justifies the design decisions behind it. 
3.1.2. Methodological stance and research approach 
 
With a starting position developed from the literature review, the research 
was not neutral or un-biased when compared to the traditional grounded 
theory research from a positivist viewpoint. There, the researcher is 
assumed to be an unbiased and passive observer who collects data 
rather than being a participant in the data collection process (Charmaz, 
2006: 5). Furthermore, the positivist viewpoint does not allow the 
researcher to interact with the subjects, therefore, erases the social 
context from which the data emerge (Charmaz, 2006: 131-132). The 
similarities and differences between academic and practitioner views on 
design thinking were revealed in the findings of the literature review. The 
different viewpoints between academia and practice highlighted the 
difficulty when articulating the meaning of design thinking. In order to 
successfully articulate its meaning; the researcher would need to 
understand the social contexts that the viewpoints emerged from. These 
contexts were important as they could be factors that shaped the 
differences in academic and practitioner viewpoints. Therefore, it would 
be impossible to accurately articulate design thinking’s meaning without 
fully understanding those contexts.  
As a result, the research carried out for this PhD was from a constructivist 
viewpoint. The constructivist grounded theory acknowledges the 
researcher as an active instrument in the research, therefore allowing the 
researcher to interact with the participants to create new knowledge 
(Charmaz, 2000: 510). It also encourages the participants to share their 
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experience in their terms; hence, creating the knowledge exchange 
atmosphere required. The research conducted in this PhD used existing 
work from academia and practice as a foundation. Therefore, to identify 
the data that would further the articulation and understanding of design 
thinking as well as generating new knowledge, an atmosphere that 
encouraged knowledge exchange was required. This atmosphere would 
encourage the participants to express their viewpoints freely; doing so 
would allow the data to emerge from its natural contexts. This would 
provide opportunities for the research to understand the similarities or 
differences behind participants’ viewpoints, as a result, clarify and 
catalogue them to generate new knowledge to add to the existing body of 
work related to design thinking.    
With the methodological stance chosen the next decision to be made was 
whether qualitative or quantitative data is required for this thesis. Table 
10 presents the differences between the two types of data:  
Paradigm/ Perspectives Qualitative data Quantitative data 
What does the data 
represent? 
Understanding behaviour 
from actors’ own frames of 
reference 
Facts/ cause of social 
phenomena 
Level of control during data 
collection 
Limited, data usually 
collected in its natural 
surroundings 
High, data collected by 
obtrusive and controlled 
measurements 
Subjective or objective Subjective Objective 
Should the researcher 
interact with the data? 
Yes No 
Types of data collected Valid: real, rich, deep data 
Reliable: hard and 
replicable data 
Flexible or fixed? Flexible Fixed 
Table 10 The differences between qualitative and quantitative data, table adapted from 
Oakley (1999: 156). 
Qualitative research focuses on collecting and analysing information in as 
many forms as possible. The information gathered is mainly non-numeric 
and the information tends to be used to focus on exploring in as much 
detail as possible. Qualitative research aims to create depth with the data 
rather than quantity or breadth, therefore, the sample size required for 
this type of research is also smaller. Quantitative research on the other 
hand focuses on large and representative data sets; in quantitative 
86 
 
research it usually concentrates on numeric information (Blaxter, Hughes 
and Tight, 2006: 64). 
The following objectives were set for this research: 
1. Articulate the meanings and understandings of design thinking 
since the 1960s. 
2. Clarify if design thinking is thinking done by designers. 
3. Explore the relationship between academic and practitioner 
application and understanding of design thinking 
With the research objectives set, qualitative research would be the most 
suitable way of conducting the research. Quantitative research would not 
be a suitable way to conduct the research as it focuses on numerical 
information. However the nature of the objectives, using objective one: to 
articulate and understand the meaning of design thinking since the 
1960s as an example, quantitative research would not be suitable as 
numeric data would not provide the necessary rich deep data required to 
achieve the objective. Similarly for the other two objectives, quantitative 
research would not be appropriate because these objectives would 
require a deep understanding and explore the ‘insider’ perspective 
(Blaxter et al, 2006: 65) in order to fulfil them.  
One of the benefits of this methodology is that it gives the research a 
flexible approach to use a variety of data collection methods during the 
research along with a systematic structure to the research (Charmaz, 
2006: 2). By employing this methodology the researcher was able to build 
a systematic research structure that can house the different data 
collection methods that are planned to be used during the research. As 
Robson (2002: 166) pointed out a ‘good’ flexible research structure 
allows rigorous data collection via different methods, therefore, producing 
rich qualitative data. Furthermore it also maximises the chances of the 
researcher reaching out to the participants as various data collection 
methods could be used. The structure also provides guidelines for the 
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researcher when it comes to designing the research instrument to ensure 
the data collection methods generate the same type of data.     
Along with the rich qualitative data that it could generate, the 
methodology allows the researcher to discover ideas or concepts that can 
be used to create hypotheses from the field that can be used to generate 
theory (Robson, 2002: 191). This is particularly appealing for this study as 
it allows the researcher to constantly evolve the initial theory and 
research instrument content throughout the duration of the PhD to 
integrate and gather the most up to date information.  
With the research following the protocols of a constructivist grounded 
theory approach and generating knowledge with qualitative data; it has 
been acknowledged that the research conducted would have a certain 
degree of bias. The bias within the research conducted would likely 
occurred through the researcher’s prolonged involvement with 
participants and fieldwork (Robson, 2011: 157) in order to gather useful 
data to generate new knowledge. The biases occurred in the research will 
be discussed further in the relevant chapters of this thesis.    
3.1.3. Grounded theory an overview 
 
With the research using a constructivist grounded theory approach an 
overview of the history of grounded theory would provide a deeper 
understanding of the approach and evidence on why it is suitable.  
Grounded theory emerged in the early 60s when sociologists Glaser and 
Strauss collaborated during their study of dying in American hospitals. In 
their study the research teams observed how dying occurred in a variety 
of hospital settings. The data gathered was analysed with an explicit 
analytical manner and the result was a theoretical analysis of the social 
organisation and temporal order of dying. Systematic methodological 
strategies were developed from the research and the strategies 
developed were adaptable too, leading to social scientists using them in 
different disciplines and topics. The strategies were articulated in Glaser 
and Strauss book, The Discovery of Grounded Theory (1967). The book 
provided an articulation of the strategies and developing theories from 
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research grounded in data rather than deducing testable hypotheses from 
existing theories. (Charmaz, 2006; 4) 
Glaser and Strauss’ work challenged the methodological assumptions 
during the period. Back then quantitative methods were dominant in the 
field of sociology and quantitative methods were the only methods that 
would have validity in the positivists’ viewpoint. As a result of that, they 
rejected other methods and qualitative methods were seen as 
impressionistic, unsystematic and biased. However, the methods listed by 
Glaser and Strauss (1967) were the opposite of what positivists believed 
qualitative methods to be. In the book the authors proposed that 
systematic qualitative analysis had its own logic and could generate 
theory particularly in building abstract theoretical explanations of social 
processes (Charmaz, 2006, 4-5).  
Since the inception of grounded theory in the 60s by Glaser and Strauss, 
the methods have been further developed and adopted by others. In the 
late 80s Strauss developed the method further from being just a method 
of discovery to a method of verification (Strauss, 1987). As a method of 
verification, Strauss and Corbin’s (1990 & 1998) version of grounded 
theory differed from the earlier versions that emphasised on the use of 
comparative methods. Instead their version incorporated new technical 
procedures. However, Glaser (1992) did not approve this version of 
grounded theory as he believed the new technical procedures forced data 
and analysis into predetermined categories, therefore, contradicting the 
underlying principles of grounded theory. As the development of grounded 
theory continued, a number of scholars (Bryant, 2002 and 2003; 
Charmaz 2000, 2002 and 2006; Clarke, 2003 and 2005 and Seale, 
1999) moved grounded theory away from the positivism stance that was 
developed in the works of Glaser and Strauss (1967) and Strauss and 
Corbin (1990). These researchers’ work showed the continued 
development of grounded theory and how the method is being adopted by 
many today (Charmaz, 2006: 8-9). Despite the movement away from the 
positivism stance grounded theory is still a flexible and validated method 
of qualitative research. 
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3.1.4. Research methods 
 
The methods used in the research would be a mixture of qualitative 
methods such as literature review, interviews, focus group interviews, 
focus groups and surveys. With the research employing a grounded theory 
stance, interview is seen as a suitable method to collect data as it 
encourages an in depth exploration of a particular topic or experience 
(Charmaz, 2006: 25). Focus groups and focus group interviews are also 
suitable methods as they both provide the opportunities of in depth 
exploration of data in the form of interacting and recording opinions from 
groups of participants (Krueger and Casey, 2009: 7). Online surveys can 
provide a platform for participants worldwide to take part in the study. The 
design of the online survey will be based on the questions used for the 
interviews. These methods will be discussed further in Chapter 3.2.  
This research will be multi-method to maximise the opportunities to 
gather quality data. Tables 11-15 discuss the different methods that 
could be used to achieve the different objectives and the related research 
questions: 
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Research objectives Research questions Methods 
Objective 1: 
Articulate the meanings and understandings of 
design thinking since the 1960s. 
RQ 1: 
Where was the concept of design thinking first 
articulated? 
Literature review:  
Review of literature on design thinking; therefore 
providing opportunities to identify the data 
required to establish when design thinking was 
first articulated. 
Interviews:  
Discuss with participants when they think design 
thinking was first articulated and compare those 
findings to the literature review findings to gain a 
more comprehensive answer to the research 
question. 
RQ 2: 
Has the meaning of design thinking changed since 
the 1960s? 
Literature review:  
Identify from literature if the meaning of design 
thinking has changed since the 1960s 
Interviews: 
Provide the opportunities to interact with research 
participants to discuss their viewpoints on the 
meaning of design thinking. Use the findings to 
identify if design thinking has changed since the 
1960s. 
Table 11 Research objective 1 and its potential data collection methods 
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Research objectives Research questions Methods 
Objective 1: 
Articulate the meanings and understandings of 
design thinking since the 1960s. 
RQ 3: 
Do academics and practitioners interpret design 
thinking differently? 
Literature review: 
Identify the academic and practitioner 
interpretations from literature. 
Interviews: 
Provide the opportunities to interact with research 
participants to discuss their viewpoints on the 
meaning of design thinking, therefore, identifying 
the similarities and differences in perspectives. 
RQ 4: 
Can a generic design thinking model be created 
from academic and practitioner interpretations? 
Literature review: 
Use the findings of the literature review as the 
basis of a generic design thinking model 
Interviews: 
Using the data gathered by interviews as a basis of 
a generic design thinking model 
Table 12 Research objective 1 and its potential data collection methods (Continued from Table 12) 
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Research objectives Research questions Methods 
Objective 2: 
Clarify if design thinking is thinking done by 
designers 
RQ 5: 
How is design thinking expressed? 
Interviews: 
Question the research participants how they think 
design thinking is expressed and ask them to 
provide examples. 
 Online survey: 
Use the research questions to ask the participants 
to provide examples 
RQ 6: 
Is design thinking taught as an integrated aspect 
knowingly or unknowingly, of design education? 
Interviews: 
Question the research participants about their 
views on design thinking and design education. 
Online survey: 
Use the research question to ask the participants 
to give their views on design thinking and design 
education. 
Table 13 Research Objective 2 and its potential data collection methods. 
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Research objectives Research questions Methods 
Objective 2: 
Clarify if design thinking is thinking done by 
designers 
RQ 7: 
Are those who have not undertaken formal design 
education at a disadvantage when expressing 
design thinking? 
Interviews: 
Question the research participants about their 
views on design thinking and use that to answer 
the research question. 
Focus groups: 
Use the research question as a discussion theme 
to gather participants’ views on design thinking 
expression. 
Objective 3: 
Explore the relationship between academic and 
practitioner application and understanding of 
design thinking 
RQ 8: 
Does design thinking as incorporated in designing 
within academia match the academic articulation 
of the concept? 
Literature review: 
Identify the academic articulations of design 
thinking from literature. 
Interviews: 
Ask for examples of academic design thinking 
application to compare to the articulations 
identified in literature. 
Table 14 Research objective 2 & 3 and their potential data collection methods. 
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Research objectives Research questions Methods 
Objective 3: 
Explore the relationship between academic and 
practitioner application and understanding of 
design thinking 
RQ 9: 
Does design thinking incorporated in designing 
within practice match practitioner articulation of 
concept? 
Literature review: 
Identify the practitioner articulations of design 
thinking from literature. 
Interviews: 
Ask for examples of academic design thinking 
application to compare to the articulations 
identified in literature. 
Table 15 Research objective 3 and its potential data collection methods.
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Reliability of the research is gained by triangulation through case study 
analysis. Case study analysis is a suitable method of checking the 
reliability of the findings because of its abilities as an evaluation tool 
within the qualitative research approach as Simons (2009: 16) wrote: 
‘Case study was one way of conceptualising an alternative 
methodological approach to evaluating a particular programme or 
policy.’  
The programme or policy being evaluated here are the findings and data 
gathered. Finally the findings from the multi-method approach and case 
study analysis will be validated by seminars with academics and 
practitioners. These methods will be discussed further in Chapter 3.2. 
3.1.5. Data analysis 
 
Using qualitative methods the following types of word data could emerge: 
written or spoken words, written notes or carefully considered written 
words. Written words are information that has been transcribed directly; 
written notes are put together after the event that they purport to describe 
and carefully considered words are intended for publications. These 
examples show the different level of abstraction the data can be in 
(Blaxter et al, 2006: 200–201). Document analysis, content analysis, 
thematic analysis and case study analysis are likely to be the data 
analysis methods selected. These are suitable because they provide the 
basis to generate a theory to explain the findings of the research. 
Employing these methods allowed conceptual categories to be formed 
from the data, possible relationships to be identified and a theory to be 
constructed from the data gathered (Robson, 2011: 489).    
During the research data analysis will be conducted at three different 
milestones; those milestones are: pilot study (Chapter 4), main study 
(Chapter 5) and checking reliability (case study analysis, Chapter 6. For 
the pilot study the data analysis method chosen would be thematic 
analysis or content analysis as the pilot study provided an opportunity to 
test out the effectiveness of both data analysis methods. For the main 
study the data analysis methods will be content analysis and thematic 
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analysis. In general the data analysis conducted will go through coding, 
identifying patterns and themes and using those found to develop the 
theory (Robson, 2011: 469). The details of the data analysis methods will 
be discussed in the respective Chapters. 
3.1.6. Sampling techniques 
 
As the findings from the literature review suggested in Chapter 2.5, it 
appears four common characteristics of design thinking emerged from 
the findings. With the emergence of these categories, a sampling 
technique that enabled the research to further the development of these 
categories in the main study was needed.  
Theoretical sampling was a technique that suited the needs of the 
research. It obtains data to help the research explicate its categories 
(Charmaz, 2006: 100). It is a strategy that narrows down the focus on 
emerging categories and as a technique to develop and refine them. 
Theoretical sampling begins when the research has some preliminary 
categories to develop. It enables the researcher to check, qualify and 
elaborate the boundaries of these categories and specify the relations 
between them. To begin with it helps the research to fill out the properties 
of a category, therefore, enabling the creation of an analytic definition and 
explication of it. Later, it may aid the demonstration of the links and 
relationships between the categories (ibid: 107). In addition, the 
technique also increases the precision of the categories and explicating 
the analytic links between categories (ibid: 105).      
Theoretical sampling allowed the research to specify the relevant 
properties of categories; in this case, selecting participants that would 
provide the valid responses to further the development and identification 
of existing and new common characteristics of design thinking  (ibid: 100-
101).  
For the pilot study, opportunity sampling was used. Opportunity sampling 
was selected for the pilot study because it was an internal test for the 
research instrument, data collection methods and data analysis method 
selected. The technique enabled the research to select the available 
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participants within the given time period to carry out the pilot studies 
efficiently. 
3.1.7. The difference between expert and novice 
 
In order to maximise the performance of theoretical sampling as 
discussed in Chapter 3.1.6, an understanding of the differences between 
experts and novice is required. With design thinking being a complex 
phenomenon the most suitable way for this research to move forward is 
opinions and views of expert design academics and practitioners. 
According to Cross (2004: 427–428) who summarised Ericsson et al.’s 
(1993: 363–406) view, on expertise, to be an expert in any field that 
person must have done the following: 
‘But one aspect that seems agreed from the studies of expertise is 
that it requires a minimum period of practice and sustained 
involvement before performance reaches an international peer 
level of achievement – at least 10 years from first involvement.’ 
The summary gave a good indication that in addition to time, the 
accumulation of experience (Cross, 2004: 431) is also vital in the process 
of becoming an expert. In addition to time spent in a subject area or role 
and experience; cognitive abilities are also a vital component contributing 
towards an expert’s development and problem solving abilities. Cross 
(2004: 430) stated that experts are believed to have the ability of storing 
larger cognitive ‘chunks’ of information when compared to novices. The 
ability to store more information is vital to an expert’s capability of 
recognising underlying principles rather than focussing on the surface 
features of problems. An example of how an expert’s cognitive abilities 
provided superior problem solving skills was described in a study 
conducted by Ho (2001: 27-45). The study investigated into the problem 
decomposition strategy between novice and expert designers. The study 
findings showed the expert designer’s choice of design problem 
decomposing strategy was the exploitation of different domain knowledge. 
The expert designer used the knowledge to move downwards through the 
levels of abstraction of design problem to the lowest degree possible 
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hence framing and mapping out the problem with accuracy and therefore 
defining the problem space that he or she would work within. The 
difference between the expert and novice designers was the level of 
structure in problem decomposing. The expert designer clearly displayed 
a greater structure when compared to the novice designer. The structure 
helped the expert designer to explore and analyse the problem in greater 
detail whereas the lack of structure of the novice designer restricted the 
resolution of the solution due to the lack of further exploration of the 
problem. 
From the viewpoint of this research, Ho’s (2001: 27-45) study findings 
vindicates the choice of the sampling technique and the need for experts 
as participants. As discussed, design thinking is a complex phenomenon, 
one that many experts are debating at the moment; from Cross’s (2004: 
427-441) and Ho’s (2001: 27-45) research findings it would be 
reasonable to believe novice designers could struggle to understand the 
research subject and therefore would be unable to provide valuable 
qualitative data. However, experts are suitable because of their 
decomposition strategy and cognitive abilities as those would allow them 
to frame the research questions into a more defined problem space and 
as a result they should be able to provide useable qualitative data.  
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3.1.8. Research approach – multi-methods approach 
 
 
Figure 13 Multi-methods research approach 
With the methodological stance of this PhD being constructivist grounded 
theory, a multi-methods approach as shown in Figure 13 would be the 
most suitable to move the research forward. It was suitable because the 
researcher based the inquiry on the collecting of diverse types of data 
that best provide an understanding of a research problem. The study 
begins with a broad survey in order to generalise results to a population 
and then focuses, in a second phase, on detailed qualitative data 
collection (Creswell, 2003: 21). In this case it was the literature review 
that was carried out to examine the different theories that were put 
forward by practitioners and academics on design thinking, therefore, 
establishing the basis of the enquiry. Then the research moved on to data 
gathering in the main study.  
This will maximise the chances of collecting high quality qualitative data. 
Furthermore, using this approach would allow the researcher to be 
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flexible on the choice of data collection methods, as the approach does 
not confine the researcher to a particular philosophical position prior to 
the beginning of the research (Plowright, 2011: 7). With this flexibility the 
researcher can chose the suitable data collection methods for each 
research question or situation encountered, therefore, allowing the 
researcher to employ the concurrent triangulation strategy to answer each 
research question. Using research question 3 as an example, Figure 14 
shows how a research question will be answered by this approach: 
 
 Figure 14 Research question 3 answered by multi-methods approach 
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3.2. Research design 
 
3.2.1. 3 Phases of research 
 
The findings from the literature review suggested that the articulation of 
design thinking has subtly changed; however, it is the context in which it is 
being applied that has changed dramatically since the 1960s. In order to 
keep the research up to date with the developments; the research 
instrument would need to be constantly evolving as Robson (2002: 191) 
highlighted. To keep the research moving forward as well as building 
reliability via triangulation (Plowright, 2011: 141) into the overall outcome 
of the research, the researcher would carry out the research in three 
phases. Phase 1 was the literature review. Phase 2 was data gathering via 
the research instrument. The design of the research instrument will be 
explained and presented below. The reliability of the data collected is 
checked by case studies analysis. The case studies analysis will be based 
on the findings from the research instrument. The findings of phase 1 and 
2 will be combined together to create a qualitative data driven theory of 
design thinking derived from the knowledge of academia and practice. 
Once the theory has been created the research moves into phase 3. Here, 
validation studies with academics and practitioners to be carried out to 
validate the theory. Figure 15 maps out the methodology for the research: 
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Figure 15 Methodology diagram; the colours represent different stages 
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3.2.2. Phase 1 – Literature review 
 
Phase 1 of the research was a selective literature review of design 
thinking. The selection of literature reviewed consisted of the following: 
design thinking books written by design practitioners published between 
2009-13, research papers related to design thinking from the 1960s to 
present and literature suggested by the researcher’s PhD supervisors and 
research participants. The literature review’s purposes were to explore the 
possible knowledge gaps and to identify principal areas of dispute and 
uncertainty (Robson, 2011: 52), therefore, provided a point of departure 
for the research. Literature gathered was reviewed under the following 
three themes:  
 History of design thinking 
 Aspects of design thinking  
 Claims of design thinking in practice 
Under the three themes the literature review provided the following 
findings: the origins of design thinking, the relationship of design thinking 
and related terms plus the latest developments concerning design 
thinking in academia and practice. In addition, it also examined if the 
meaning of design thinking has changed and provided a portfolio of 
design thinking case studies. The findings of the literature review formed 
the basis of the multi-methods research instrument. Using this principle 
the research instrument was designed to trigger the participants into 
thinking about design thinking during data gathering. 
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3.2.3. Phase 2 – Multi-methods research instrument (RI) design 
 
With the use of constructivist grounded theory as the research framework; 
the research instrument had different forms of media outlets such as: 
interactive website or presentation to pair with the mixture of data 
collection methods the research planned on using. The different data 
collection methods were: 
 Focus groups 
 Online survey (qualitative) 
 Interviews 
 Seminar (Focus group interviews) 
To keep the data generated by the different data collection methods 
consistent all methods will have the same content the only difference 
would be the delivery and visuals. For example, the questions in the 
online survey and the interview are the same; the difference will be how 
the participants answer the questions.  By using the same content over all 
the data collection methods the researcher will have a reasonable degree 
of control over the types of data generated, therefore, building ecological 
validity (Plowright, 2011: 30) into the research. Reliability of the research 
would be achieved by case study analysis. Validity of the research would 
be achieved by the validation studies to be conducted with academics 
and practitioners. 
The key literature presentation showcased the key milestones of design 
thinking development from academic and practitioner viewpoints in the 
past five decades. The research instrument does not critique who is in the 
right or the wrong. It puts together a timeline of design thinking 
development. By showing the participants the history of the process it 
should trigger them into thinking about their own definitions of design 
thinking. The researcher would be able to evolve the current definition of 
design thinking from the initial theory via qualitative data generated from 
the research instrument. Figure 16 shows an example of the key literature 
presentation. For the full presentation please refer to Appendix 3. 
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Figure 16 Example slides from the research instrument presentation, February 2013 
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3.2.4. Phase 2 data collection methods 
 
The following sections of this Chapter presents the four different data 
collection method selected to work with the research instrument. Case 
studies analysis is not part of the research instrument. It would be used 
after the research instrument finished gathering data. 
3.2.4.1. Case study analysis 
 
Case studies analysis was the method chosen to check the reliability of 
the data and findings as discussed in Chapter 3.2.4; the programme or 
policy being evaluated here were the findings of the research. 
The specific type of case studies would be used for evaluation and 
validation is ethnographic case studies. Ethnographic case studies use 
qualitative methods to allow the researcher to gain close-up descriptions 
of the contexts and are concerned to understand the case in relation to a 
theory or theories of culture (Simons, 2009: 22). The theories of culture 
that the research was trying to understand in this case would be the 
findings and data gathered by the research instrument. Using this 
principle the data gathered will be compared to those in the case studies 
therefore, identifying if what the participants said was the same as what 
they would do in their natural environment. Doing so would provide the 
reliability in the research and the opportunities to discover previously 
unknown theories as the case studies analysis will act as the final step of 
the triangulation for the research.  
Case studies analysis had the following advantages: flexible; neither time-
dependent nor constrained by method and useful for exploring and 
understanding the process and dynamics of change. Here, the dynamics 
of change could be the difference between what the researcher was being 
told during interviews and what the participants do in their natural 
environments. Additional advantages included the ability to document 
multiple viewpoints and perspectives plus its capability to explore a 
subject in depth in terms of contexts when coupled with qualitative 
methods (Simons, 2009: 23). The advantages above makes case studies 
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analysis a suitable method to bring readability into the research and help 
further gather rich data. 
Despite its strengths as a validation method, case studies analysis also 
has its limitations. One of its possible limitations was related to 
subjectivity of the researcher. It was a potential problem because 
involving personal emotions during the research could affect the reliability 
(Simons, 2009: 24, 90). In order to avoid the validity of the method being 
threaten and remain objective, the analysis categories used during case 
study analysis were based upon the findings of the main study. Another 
possible limitation of the method was its inability to capture the reality as 
lived or experienced in the form of report writing. To counter the issue 
highlighting the timing, contexts and condition of the study could help 
bring out the relevance and significance of the data (Simons, 2009: 24). 
3.2.4.2. Focus group 
 
Focus group was a data gathering method selected because of its ability 
to explore and examine what the experts’ views on design thinking. This 
method enabled in-depth discussions to be held in a controlled 
environment. As the discussions focused on a specific area of interest, 
therefore, creating opportunities to discover hidden insights via 
discussing the topic in great detail as the participants would be sharing 
their personal experience, viewpoints and knowledge (Liamputtong, 2011: 
4-5). Focus group fitted well with the methodology chosen as it generates 
data via exchange between participants. 
Holding focus groups for design practitioners and academics to take part 
in would provide chances to obtain detail understanding of the numerous 
interpretations on design thinking that the participants have in their 
minds. Therefore, gathering insights into the differences or similarities 
between the two sets of theory from the experts’ perspective (Krueger 
and Casey, 2009: 19) hence gathering valuable qualitative data.  
Despite its advantages, focus group also had a few disadvantages. One of 
the potential issues was participant related. Within a group of participants 
there could be a dominant individual, whose ideas or concepts could 
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influence the behaviour of the group (Kruger et al, 2009: 15). The 
dominant individual usually could be spotted by pre-session small talk. To 
counter this problem the moderator could arrange the dominant 
individual to sit next to the moderator and exercise control via the use of 
body language. Should the body language tactic failed, then the 
moderator could verbally shift the focus by asking others to contribute 
towards the topic. The verbally shifting tactic could also work on shy 
participants by encouraging them to speak out their ideas (Kruger et al, 
2009: 100). Another disadvantage was the logistics of hosting focus 
groups. Relating to the logistics issue a focus group for market research is 
traditionally made up of ten to twelve participants; however, this research 
was not market research it was suggested that the size of the focus group 
used here should be five to eight participants. Should focus groups be 
conducted the aim would be to recruit a minimum of four design thinking 
experts and conduct mini focus groups. Mini focus groups were suitable 
from a logistic point of view as the participants’ number required was not 
as high as a traditional focus group. Furthermore, it could be extremely 
hard to recruit eight design thinking experts to take part in a focus group 
so the mini focus group format would be the most efficient way of data 
gathering. Despites its advantage from the logistics point of view, mini 
focus group also has its disadvantages. For example one of them would 
be the limited range of experience between participants due to the lower 
number of participants. This could be a problem in other research that 
requires larger sample sizes. But for this study it would be less of a 
problem due to the sampling technique selected (Kruger et al, 2009: 67–
68). 
The framework that the focus group based on would be symbolic 
interactionism (Liamputtong, 2011: 16). The symbolic interactionism 
framework emphasises the essence of meaning and interpretation as 
each member of the group is encouraged to share their views and then 
through interaction and discussions with others to make sense of social 
phenomena. For this PhD, the interaction between the experts would 
allow all the different viewpoints on design thinking to be used for 
creating the ‘shared stocks of knowledge’. (Holstein and Gubrium 1995: 
109 
 
71) By creating the ‘shared stocks of knowledge’; the data gathered could 
be used to check the reliability of the initial theory. 
3.2.4.3. Interview (semi-structured)  
 
Interviews were a flexible way of gathering data. It is also a method that is 
widely used in grounded theory studies. One of the advantages of using 
interviews as a data collection method would be direct interaction with 
the participant. Therefore, gathering first hand data rather than second 
hand data. Direct interactions with participants enabled a better 
understanding of the data and changed the questions accordingly. 
However, interviews also have their disadvantages. Despite being flexible, 
interviews could be time consuming. From a qualitative research 
viewpoint any interviews with the length under thirty minutes are unlikely 
to provide useful information or data. To ensure the quality of the data 
gathered, the minimum length of the interviews would be an hour long 
(Robson, 2011: 280–281). To prevent the interviews going off track, they 
would be semi-structured.  
With a multi-methods approach, semi-structured interviews were the most 
suitable choice. Semi-structured interviews were chosen based on the 
factor that the interview schedule allows introductory comments. Here, it 
meant the research instrument presented by the researcher. This would 
enable the researcher to set the boundaries of the interview and 
introduce the topic to the participant (Robson, 2002: 278). Furthermore, 
this interview framework would give the researcher a good balance of 
guidance to shape the session and the freedom for the participants to 
express their viewpoints. Therefore, creating a knowledge exchange 
atmosphere (Charmaz, 2000: 510), which fits well within the chosen 
methodology. 
3.2.4.4. Online questionnaire 
 
Online questionnaire was another data collection method. One of the 
advantages of the method was it being an extremely efficient way to 
gather data from a large group of participants. It could increase the 
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chances of getting in touch with experts worldwide. It would also be 
relatively inexpensive compare to hosting a focus group on campus or 
travelling to interviews. Furthermore, it could be an extremely speedy way 
of gathering data with a typical data collection period of less than 20 days. 
It could provide a quick turnaround if needed. Finally, online 
questionnaires could be completed anonymously therefore allowing the 
participants to express themselves freely. (Robson, 2011: 240–241 and 
248–249) 
Online questionnaires also have their disadvantages. One of the 
disadvantages of this method would be the quality of the data. The data 
collected could be affected by the characteristics of the participants. It 
means the participants’ personal experience; knowledge and motivations 
could affect the quality of the data. To counter the potential issue, the 
online questionnaire would be paired with a presentation regarding 
design thinking. The purpose of the presentation was to trigger 
participants into thinking about their views on the subject. The 
presentation on the research website acts as the alternative for the lack 
of interaction between the researcher and the survey participants. In 
addition, the presentation and the website also house the instructions for 
the survey and the summary of the research.   
Another potential disadvantage would be a low response rate; this could 
be a serious problem as it could affect the quality and quantity of the data. 
This could be a problem that is likely occur, the sampling technique 
selected for the research should minimise its effects on the research. 
Another possible problem with this method could be the reliability of the 
data collected. To ensure the data is reliable, here, it means the data 
gather would be consistent to those collected through semi-structured 
interviews and focus groups; the questions used in the online 
questionnaire would be the same as those used in the semi structure 
interview. This is to ensure the consistency and quality of the data 
gathered. Reliability of the data gathered was achieved by the multi-
methods triangulation approach (ibid: 238–241, 248–249). 
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3.2.4.5. Seminar (focus group interviews) 
 
Seminar was a data collection method intended for a large audience. An 
example of where this method could be deployed would be if an entire 
design consultancy or academics from a design department agreed to 
take part in the research. In order to gather data, the seminars would run 
similarly to focus groups. The structure of the seminars would be based 
upon the structure used for focus groups. As it would be extremely time 
consuming to interview all participants, to gather the data required focus 
groups interviews would be conducted. The participants for the interviews 
would be chosen by theoretical sampling and the information for that will 
be gathered by an online survey that participants fill out before the 
seminar takes place 
Focus groups interviews were a suitable method in this situation as time 
could be an issue. By conducting focus groups interviews instead of 
running focus groups, it could avoid the risk of the research being time 
consuming therefore, lowering the chances of participants agreeing to 
take part. In addition, running focus group interviews could ensure all 
selected participants get their chance to speak about their views. In a 
focus group it might not be possible due to dominant individuals. The 
advantage of this method would be allowing the researcher to reach a 
wide range of audience within an organisation. Furthermore, this method 
provides opportunities to uncover factors that influence opinions in 
complex topics. Here, it could be particularly useful as it could provide 
data on an organisation’s view regarding design thinking.  
Focus group interview would only be used should the chance to conduct 
research with an entire organisation arise. This method would not be 
suitable when the participants’ numbers are low or when it is possible to 
conduct interviews; as interviews could provide higher quality data 
(Kruger et al, 2009: 19–20).  
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3.3. Summary of Chapter 3 
 
This Chapter discussed the methodological stance of the research, provided 
an overview of the development of grounded theory and an overview on 
design expertise. Doing so provided the reasons why the constructivist 
grounded theory was the most suitable way to conduct the research. It also 
discussed the sampling techniques: theoretical sampling and opportunity 
sampling. Theoretical sampling was selected as it was the most effective way 
to ensure expert participation and recruitment. Opportunity sampling was 
selected as it was the most effective method to recruit pilot studies 
participants internally. Furthermore, the chapter also looked at the multi-
methods research approach, how this approach is suitable for the research 
and how reliability is achieved for the data collected. 
Finally, the Chapter provided a detailed look at the three phases of research, 
what the literature review can provide and the starting point of the data 
gathering. In addition to that the chapter explore the differences between the 
data collection methods as well as presenting the research instrument design. 
  
113 
 
Chapter 4 - Pilot studies and updated research 
instrument 
 
 
 
4  
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4.1. Introduction 
 
This chapter presents the findings from the pilot study.  
4.2. Aim of pilot study 
 
The aim of the pilot study was to test the effectiveness of the data collections 
methods, gain a better understanding of the research instrument design and 
a better understanding of how to conduct content analysis. 
The pilot studies were conducted between April–May 2013 within the 
Loughborough Design School.  The sample size of the pilot studies was 17 
participants. They were selected by opportunity sampling as discussed in 
Chapter 3.1.6. 
4.3. Pilot interviews  
 
4.3.1. Participants and study 
 
Table 16 shows the background of the pilot interview participants: 
Participants Roles Background/expertise 
Participant 1 Design School administrator 
Prior joining the department 
worked in the engineering and 
defence sector for 20+ years 
Participant 2 Lecturer 
Industrial /product design, 
design studio owner 
Participant 3 2nd year PhD student 
Design engineer and 
ergonomics 
Participant 4 3rd year PhD student 
Industrial / product design, 
additive manufacturing 
Table 16 Participants of the pilot interviews 
Four pilot interviews were conducted and they were approximately an 
hour long. They followed the programme: 
1. Design Thinking Survey part 1: Prior to the presentation the 
participants fill in part 1 of the survey that records their details and 
provides an introduction to the running order of the session. 
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2. Presentation by researcher: ‘What is Design Thinking?’ a 
presentation on the origins, history of design thinking in literature 
along with a portfolio of case studies of the processes’ application. 
3. Design Thinking Survey part 2: After the presentation the 
participants finish the interview session by filling in part 2 of the 
survey. 
Figures 17-19 provide examples pages of the Design Thinking survey.
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Figure 17 Design Thinking Survey part 1, Febuary 2013 
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Figure 18 Design Thinking Survey part 2, Febuary 2013 
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Figure 19 Design Thinking Survey part 2, Febuary 2013
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The pilot interviews were conducted on location with the participants. 
However, should the interviews be conducted on Skype over the internet, 
the interviews will be done according to the following programme:  
Arrange an appropriate time for the interview to take place; then an email 
with two web links will be sent to the participants and ask them to do the 
following: 
1. Fill in Design Thinking Survey part 1, the researcher will host part 1 of 
the survey online (hosted on Survey Gizmo with invited access only). 
The participant can compete part 1 before viewing the presentation 
and conducting the interview. 
2. After filling in part 1 of the Design Thinking Survey, go to 
LboroDTresearch.co.uk and view the ‘What is Design Thinking?’ 
presentation. The web presentation is coupled with an audio recording 
and the transcript of the presentation. This is to minimise the effect of 
unable to present it to the participants in person.  
Once the two steps have been done, the interview will take place using 
the questions in part 2 of the survey and the responses will be recorded.  
With the presentation taking up to twenty minutes of the one hour session 
the researcher estimates the Skype interviews to be shorter by up to 
fifteen minutes in comparison to the trials. 
4.3.2. Findings 
 
The pilot interviews yielded the following findings:  
 The participants responses to the questions suggested that the 
‘What is Design Thinking’ presentation performed as expected. It 
managed to trigger the participants into thinking about their views 
and understanding of design thinking. 
 From Design Thinking Survey part 1, rephrased question 1c: ‘which 
field does your employer belong to?’ the participants felt it was 
oddly phrased. More options were needed for question 2a: ‘before 
participating in this session, have you heard of design thinking or 
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applied design thinking before?’ the participants thought some 
examples could be useful to help them answer the question.  
 From Design Thinking Survey part 2, rephrased question 2: ‘how 
accurate was design thinking represented in this presentation?’ 
the participants found it a hard question to answer; they suggested 
it needed redeveloping.  
4.4. Pilot focus group 
 
4.4.1. Participants and study 
 
Table 17 shows the background of the pilot focus group participants:  
Participants Roles Background/expertise 
Participant 5 Research associate 
Interaction and user centred 
design 
Participant 6 Research associate Sustainable design 
Participant 7 Research associate Sustainable design 
Participant 8 3rd year PhD student Sustainable design 
 Table 17 Participants of the pilot focus group 
The difference between the focus group and interview presentation were 
the separation of the case studies and overview of literature. The 
reasoning behind those was to trigger the participants into discussing the 
topics according to the running order of the focus group. This should have 
allowed the researcher to maintain control over the discussions and 
identifying key trends during data analysis. 
The chosen environment of the focus group was one of the meeting 
rooms within the Design School. As the focus group only contained five 
people including the researcher, the space provided by the meeting room 
was sufficient. During the focus group the participants were offered 
chances to provide feedback for improvements. The focus group session 
was approximately two hours long. Figure 20 shows the proceedings of 
the pilot focus group.  
121 
 
 
Figure 20 Pilot study focus group proceedings 
4.4.2. Findings 
 
The pilot focus group yielded the following findings: 
 Participants commented on the lack of an introductory activity, 
they suggested it would be useful to have one as it could help 
warm up the participants and avoid creating a ‘un-chatty’ 
environment for the session. 
 The participants found the content of the presentation suitable. 
However, the participants believed the delivery of the presentation 
needed improving. They suggested adding case studies to help 
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contextualise design thinking. Furthermore, they also suggested 
adding examples for the concepts of abduction, deduction and 
induction to help participants understand them. Finally they also 
suggested shortening the presentation. 
 Provide a more ‘chatty’ environment, the moderator needed to talk 
less.  
 Take away the aspect of making the participant write things down 
on paper;  instead record the whole session rather than just parts 
of it. 
4.5. Pilot seminar 
 
4.5.1. Participants and study 
 
Table 18 shows the background and expertise of the participants who 
took part in pilot seminar. 
Participants Roles Background/expertise 
Participant 9 1st year PhD student 
Industrial/ product design, 
prior starting the PhD worked 
at a British vacuum company 
Participant 10 2nd year PhD student Industrial/ product design 
Participant 11 1st year PhD student Industrial/ product design 
Participant 12 1st year PhD student Ergonomics 
Participant 13 2nd year Masters student 
Industrial design and 
engineering 
Participant 14 3rd year PhD student 
Art and design, prior starting 
the PhD worked as an art 
teacher for 20+ years 
Table 18 Participants of the pilot seminar 
The seminar was conducted after the focus group. As a result, the 
research instrument was updated according to the feedback given. The 
literature review findings and case studies were merged together as they 
were originally. The visuals of the presentation were updated with the 
addition of a timeline at the bottom of the slides; however, the content 
stayed the same. Additional updates of the research instrument included 
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an updated Design Thinking Survey and making part 1, participants’ 
experience information gathering part of the survey available online by 
hosting it on Survey Gizmo. Figures 21-22 are screenshots of the survey 
online.
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Figure 21 Screenshot of the participant experience survey  
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Figure 22 Screenshot of the participant experience survey
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The proceedings of the seminar were the following: 
1. Participants filled in part 1 of the Design Thinking Survey two days 
before the seminar took place. 
2. Introduction to the seminar 
3. Presentation: What is Design Thinking? – 30 minutes 
4. Questions and answer session – 20 minutes 
5. Design Thinking Survey part 2 – 20 minutes 
The estimated time for the session was one hour, thirty minutes. Having 
the participants fill in the survey beforehand allowed a longer time slot for 
presenting as well as a longer Q & A session. Finally, this also provided a 
chance to have an educated guess as what to kind of questions to expect 
from the audience. Figure 23 shows examples of the updated 
presentation. For the full presentation please refer to Appendix 4. 
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Figure 23 Example slides of updated presentation, April 2013 
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4.5.2. Findings 
 
The pilot seminar yielded the following findings: 
 The participants believed the literature review findings part of the 
‘What is Design Thinking’ presentation was too text heavy. They 
believed it would be easier to understand the content with a 
summary of the findings rather than just quotes. 
 A participant suggested further updates to the visual of the 
presentation to make the four common characteristics easier to 
understand. 
 The case studies of design thinking application enabled the 
participants to understand the topic better. 
 Should not have made the participants write anything; record the 
session instead. 
4.6. Online survey and website testing 
 
4.6.1. Participants and study 
 
Table 19 shows the background and expertise of the participants who 
took part in the interactive website trial. 
Participants Roles Background/expertise 
Participant 15 3rd year PhD student Sustainable design 
Participant 16 1st year PhD student Industrial/ product design 
Participant 17 3rd year PhD student 
Industrial/ product design and 
additive manufacturing 
Table 19 Participants of the website trials 
The website tests were conducted from April–May 2013. The aim of this 
was to make sure the website’s functions (media player, slide show and 
feedback form) were performing as designed. The website was built on 
the HTML 5 format; therefore, it was necessary to test its functions as the 
format is not supported by some older internet browsers. Furthermore, 
this also provided a chance to test the reliability and compatibility 
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between the online survey host provider (Survey Gizmo) and the website.  
The presentation and the survey were exactly the same as the other three 
research instruments. The participants were invited to conduct the trials 
in their own time and their responses were recorded via the online version 
of the Design Thinking Survey. The overall time required for the 
participants to view the presentation and fill in the survey should be no 
longer than 35 minutes. Figures 24-26 are some screenshots of the 
website.
130 
 
 
Figure 24 Screenshot of the website’s home page 
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 Figure 25 Research website 'What is Design Thinking?' presentation page 
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Figure 26 Research website contact page
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4.6.2. Findings 
 
The pilot study yielded the following findings: 
 The functions of the website performed as expected.  
 From the study, it was identified that older versions of Internet 
Explorer (e.g. in most cases the Internet Explorer 8) did not display 
the website in the correct ratios. As a result of this discovery, a 
note will be put at the bottom of the website to provide information 
for the most suitable browsers to view the website in. 
 Record the voice over for the presentation again as the timing was 
out of sync with the presentation visuals. 
4.7. Data analysis of pilot studies 
 
4.7.1. Process used 
 
The data collected from the pilot studies were coded manually. While it 
would have been beneficial to practice conducting content analysis on the 
Nvivo 10 software, however, due to the relatively small volume of data 
gathered it would have been too time consuming. The purpose was to 
double check the effectiveness of the research instrument in terms of 
data gathering and generating as well as practice using content analysis.  
The research also intended to employ thematic analysis as one of the 
data analysis methods; however, it was not practised during the pilot 
study. This was because comparing to content analysis, thematic analysis 
was relatively straightforward as it did not require three phases of coding. 
Being less complex meant thematic analysis could be adopted into the 
analysis relatively quickly when needed. However, it would not be the case 
for content analysis; therefore, it was decided to use the pilot study as an 
opportunity to practise it.   
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4.7.2. Data coding 
 
The content analysis began with open coding. For open coding, the initial 
codes were based on the four known characteristics of design thinking 
from literature: 
 Driver 
 Experts 
 Processes 
 Impact 
Using these four common characteristics, the open coding process 
identified any codes or keywords that fitted into the following categories. 
Those were put into the category that they belonged to. Any new or 
unknown ones were put on the list of possible new categories. Table 21 
shows the results of the open coding process:  
Driver Experts Processes Impact 
Technology 
(3)1 
Social (1) 
Economics 
(1) 
Environment 
(1) 
 
Designer (9) 
Non-designer(4) 
Academia (1) 
Practice (1) 
Knowledge (1) 
Commercial 
industries (1) 
Engineering (1) 
Ergonomics (1) 
Multidisciplinary 
team (1) 
 
Method/methodology 
(10) 
Process (9) 
Approach (2) 
Application (3) 
To solve (2) 
Problem solving (2) 
Thinking/thought (6) 
Evidence based (2) 
User centred (2) 
Sustainable product 
design method (1) 
Solutions (3) 
Innovate/innovation 
(4) 
Product (3) 
Meaningful 
outcomes (1) 
Case studies (1) 
 
Table 20 Open coding results for pilot studies April – May 2013 
After the open coding process the analysis moved on to the axial coding 
process on the list of possible new categories. The purpose of this was to 
mark out new categories that were worth developing further and looking 
out for when the actual data-gathering phase began. From the axial 
coding phase one new category that was worth moving forward with as 
                                            
1
  The number next to the code shows the frequency of which the code occurred from the 
data gathered by the research instrument. 
 
135 
 
well as a handful of other possible new categories appeared from the 
data. The category that was worth further investigation was: 
 What is a traditional/non-traditional design problem? 
With this category being related to the contexts of the problems in which 
design thinking was being applied to seek solutions; further development 
and understanding of this category could lead to a better overall 
understanding of the data gathered. 
The following possible new categories were also identified during axial 
coding: 
 Problem space to solution space 
 Outside normal design processes or projects 
 Design activity 
 Stages of innovation 
 Rigour required in research 
 Risk taking 
 Reframing 
 Outcome 
4.7.3. Effectiveness of research instrument  
 
From the analysis carried out, the research instrument showed it was 
performing as it should. The four different data collection methods 
generated codes that supported the four initial categories, therefore, 
identifying different ways to reinforce them. The codes were mainly 
generated by interviews, focus group and seminar. The online survey did 
not generate as many. However, that was due to the fact that the online 
survey’s pilot studies were mainly testing the technological functionality of 
the survey and research website rather than generating data. 
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The research instrument also generated a list of possible categories. One 
of the categories that was worth further investigating into when the actual 
data collection begins. Overall the research instrument performed well. 
From the pilot studies, interviews and online survey were selected as the 
data collection methods for the main study. They were selected because 
they were the most effective in terms of time required and the amount of 
data gathered. Focus groups and seminars were dropped because of the 
concerns over resources required (research budget and suitable hosting 
venues) and participants’ availability. 
4.8. Research instrument updates, May 2013 
 
This following section of this Chapter describes the updates that were 
brought into the research instrument from the feedback gathered during the 
pilot studies. Figures 27-31 present the updated research instrument 
presentation developed from the findings of the pilot study. The examples 
here are from the 1960s part of the presentation. The improvements are 
discussed in details after the figures. For the full presentation please refer to 
Appendix 5. 
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Figure 27 RI update 1: Time line using case studies used in the presentation 
1 
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Figure 28 RI update 2: Events of the decade 
2 
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Figure 29 RI update 3: Literature from the decade 
3 
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Figure 30 RI Update 4: Redesigned case study introduction slide 
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Figure 31 RI update 5: Updated four common characteristic slide
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1. The ‘timeline’, a feature added into every slide starting from the 
1960s slide. This was added as a result of feedback from the pilot 
study pointing out the previous versions’ lack of visual impact. Other 
purposes of the timeline included keeping participants interested and 
acting as the progress indicator. 
2. ‘Key events of the decade’ is the list of significant design thinking 
events that occurred during the decade. The list’s purpose is to give 
the participants an overview of the development of design thinking in 
that decade. 
3. ‘Key literature quotes’ is the list of three quotes from literature that 
provided evidence of the development of design thinking in the 
decade. When compared to the earlier versions of the presentation 
(see Appendix 3 and 4) the current version has fewer quotes on this 
particular slide. The reasons behind cutting down the number of 
quotes were the following:  
 Improved trigger mechanism; the earlier versions gave away too 
much information to start with as some of the participants from the 
pilot study suggested.  They commented on the amount of information 
they have to process in a short amount of time leading them to spend 
less time identifying their definition of design thinking.  
 Having less quotes also minimised the chance of the participant 
being affected by the information given to them in the presentation. 
 Should the participants feel the need to have more literature 
material a full transcript is available on the research website. 
4. Case studies portfolio visuals had been updated. 
5. The four characteristics were presented as before; however, a picture 
of the product of the case study is available at the bottom.  
Along with the updated visuals, a new case study was added into the case 
study portfolio. The case study added was the Mothercare Via multibuggy 
designed by Sebastian Conran, then the head of hard-goods design team at 
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Mothercare (SCA, 2013). For a detailed breakdown of the case study please 
refer to Chapter 2.4.3. 
4.9. Interview schedule update, May 2013 
 
As Chapter 4.7.2 shown one of the new characteristic of design thinking that 
was identified and emerged in the pilot study was: 
 What is a traditional/non-traditional design problem? 
As a result, new questions on this theme were added into the interview 
schedule. In addition, questions regarding the literature presented were also 
added. This was to ensure the research instrument was accurate and up to 
date just in case the existing material missed any new literature. Figures 32-
33 show the additional sections on the schedule. For the full interview 
schedule please refer to Appendix 6. 
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Figure 32 Additional questions on literature and design problems
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Figure 33 Additional questions on design problems  
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4.10. Summary of Chapter 4 
 
Chapter 4 presented the findings of the internal pilot studies for interviews, 
focus group, seminar and trials of the interactive website. From the pilot 
studies, areas of improvement for all data collection method procedures and 
the visuals of the research instrument were identified. In addition, a new 
category/ characteristics of design thinking were identified from the data 
analysis:   
 ‘Design problems’, traditional or non-traditional 
This common characteristic had the following meaning: it described the 
nature of the problem identified. 
The data gathered from the pilot studies were analysed by content analysis 
and the newly identified theme also provided evidence that the research 
instrument was effective in triggering the participants into thinking about 
design thinking and gathering useful data. Finally from the findings, 
interviews and online survey were selected as the methods for the main study 
as they were the most effective. 
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4.10.1. Overall progress summary 
 
Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
1 
Where was the concept of design 
thinking first articulated? 
 Lit Review (2.2)    
2 
Do academic and practitioner interpret 
design thinking differently? 
 Lit Review (2.3.1 & 2.4)    
3 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
 
Lit Review (2.2.1, 2.3.1 & 
2.5) 
   
4 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
   Lit Review (2.3.1)  
5 How is design thinking expressed?      
Table 21 Progress summary after Chapter 4 
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Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
6 
Is design thinking taught as an 
integrated aspect knowingly or 
unknowingly, of design education? 
     
7 
Are those who have not undertaken 
formal design education at a 
disadvantage when expressing design 
thinking? 
   Lit Review (2.2.1.& 2.3.1)  
8 
Does design thinking as incorporated 
in designing within academia match 
academic articulation of the concept? 
     
9 
Does design thinking as incorporated 
in designing within practice match 
practitioner articulation of the 
concept? 
     
Table 22 Progress summary after Chapter 4 (Continued from Table 22)
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Chapter 5 - Main study 
 
 
 
5 
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5.1. Introduction 
 
This Chapter presents the findings from the main study. The data being 
analysed was collected by interviews and online survey. The data collected 
was analysed by thematic analysis and content analysis. From the analysis, 
additional common characteristics of design thinking were identified. In 
addition, the academic’s and practitioner’s consensus definitions of design 
thinking were developed from the data collected. The Chapter also presents 
findings regarding how design thinking is expressed and mapped them 
according to the common characteristics. 
5.2. Data collection methods used 
 
The data collection methods used was interviews and online questionnaires. 
Those two were the most effective methods for the planned data collection 
period between June – December 2013.  
5.2.1. Data collection – Interviews 
 
A total of 13 interviews (6 academics and 7 practitioners) were conducted 
during the data gathering phase of the research. The participants for the 
interviews were selected by theoretical sampling and contacted via email, 
LinkedIn and JISC Mail PhD Design Forum. The interviews were semi-
structured as discussed in Chapter 3.2.4.3; the interviews conducted 
followed the guideline proposed by Robson (2011: 285-287). The 
questions used in the interview were designed according to the findings of 
the literature review and pilot studies. The questions were designed to be 
adaptable and open-ended to allow the interviewees to express their 
viewpoints freely.  
As part of the multi-method research instrument it followed the following 
schedule: 
1. Once a suitable time for both parties was agreed upon the 
participants were asked to fill in the ‘participant experience 
survey’ online before the interview, the link was sent to them 
via email. The purpose of the survey was to identify the 
participants’ background, expertise, their knowledge and 
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understanding of design thinking. The figure below is a screen 
shot of the survey online. For the full survey please refer to 
Appendix 7. 
 
Figure 34 Screenshot of the participant experience survey, May 2013 
2. Once the survey has been completed the participants were 
asked to view the ‘What is Design Thinking’ presentation (for 
example slides see chapter 4.8, full presentation available in 
Appendix 5) on the research website 
(www.lborodtresearch.co.uk). 
3. The next stage was to conduct the interviews. The majority of 
the UK based interviewees took part in face to face interviews 
and all non-UK based interviewees took part in Skype 
interviews. All interviews’ structures were based on the 
interview schedule shown in chapter 4.9, for the full interview 
schedule please refer to Appendix 6 The following pages will 
give some example pages of the interview notes taken using 
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the interview schedule with participant A-27. Full interview 
notes of participant A-27 is available in Appendix 10.  
4. All interviews were recorded on tape and all interviews were 
transcribed into Word documents then put into Nvivo 10 ready 
for coding and data analysis. 
 
Figure 35 Participant A-27 interview notes example, June 2013 
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Figure 36 Participant A-27 interview notes example, June 2013 
5.2.2. Data collection – online survey 
 
A total of 43 online survey responses (30 academic and 13 practitioners) 
were collected during the data gathering phase of the research. The 
participants for the online survey were recruited by opportunity sampling 
with a theoretical approach. While the sampling technique used was 
different the technique discussed in Chapter 3.1.6 (theoretical sampling 
was intended to be used for all data collection methods); from the pilot 
studies, it appeared that opportunity sampling would be more suitable for 
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the online survey. To minimise the effect of opportunity sampling yielding 
un-useable data; the participants were recruited with a theoretical 
approach. Here, it means the survey was only advertised on the following 
online platforms: JISC Mail PhD Design Forum, Design Council LinkedIn 
page, UK Industrial Design LinkedIn page, IDSA LinkedIn page, Design 
Thinking LinkedIn page, Design Thinking Network to maximise the chance 
of exposing it to qualified participants.  
The following message was composed for recruiting participants: 
Calling interested participants! 
Investigating the contrast in understanding/ application of design 
thinking from academic and commercial perspectives. 
The aim of my PhD is to identify the possible knowledge gap that 
exists between academics’ and practitioners’ theories of design 
thinking. In order for the research to move forward I will require 
experts' opinions and views on the theories and latest 
developments in design thinking. I am writing to you as I am 
currently looking for participants for my Design Thinking Survey. 
If you can take part please do the following: 
Visit: www.lborodtresearch.co.uk (The site is best viewed in 
Chrome, Firefox, Internet Explorer 9, and Safari). 
Click ‘Presentation’ tab to view the ‘What is Design Thinking’ 
presentation. The presentation was created from the findings of 
my literature review; it gives a brief overview of design thinking’s 
origins, history from the 1960s and application.  
Click ‘DT Survey’ tab to complete the ‘Design Thinking Survey’ 
after viewing the presentation. The presentation is 16:30 minutes 
long with the audio. Should time be limited slide can be viewed at 
your own pace. The survey can take from 10 – 30 minutes long 
depend on the detail of your answers. 
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Thank you in anticipation of your participation in this research, I 
am extremely grateful for your contributions.  
Then the participants completed the survey in their own time.  
The survey was hosted on Survey Gizmo. The survey responses were 
collected between June–December 2013. The questions used in the 
online survey were the same as the interview questions; therefore, 
ensuring the data gathered to be consistent. Some questions were 
updated accordingly to avoid them being leading questions or double 
barrelled questions that could lead to a particular answer or confusion 
(Robson, 2011: 255).     
Figures 37-39 are screenshots of the research website, the Design 
Thinking Survey and an example of a survey participant’s response. For 
the full Design Thinking Survey please refer to Appendix 12 and for the full 
survey response example please refer to Appendix 13. 
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Figure 37 Screenshot of the research website 
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Figure 38 Screenshot of the Design Thinking Survey
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Figure 39 Screenshot of a survey response from participant P-05
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5.3. Research ethics 
 
An approval from the Loughborough University Ethical Advisory Committee 
(EAC) was needed for research activity that required participants’ 
participations. This was achieved via the completion of the EAC check list 
(see Appendix 8). All participants’ took part in the study anonymously, this 
was to allow them to express their opinions freely and protect their privacy. 
Prior engaging in any research activities the participants were asked to read 
the research information sheet and filled in the informed consensus form 
(see Appendix 9). Furthermore, the participants had the right to withdraw 
from the studies any time if they want to. The research ethics approach 
taken was based upon one presented by Plowright (2011: 149-159) in Using 
Mixed Methods. 
5.4. Participants of the main study 
 
The final participant number was 56. 36 of them were from academia, within 
that 6 of them were interviews and 30 of them were online questionnaire 
responses. 20 practitioners took part in the research, 7 took part in 
interviews and the remaining 13 took the online survey. There is a rough 2:1 
ratio between academic and practitioners. In addition to online recruitment, 
some of the participants were recruited during the d. Confestival Design 
Thinking Conference in September 2012 at Potsdam Hasso Plattner Institute 
School of Design Thinking.  
The research employed theoretical sampling as discussed in Chapter 3.1.6. 
The participants were separated into two groups: academics and 
practitioners for data analysis purposes. Academics were identified under the 
following criteria: 
 Must be working in an academic institution for a minimum of 24 hours 
a week in teaching or research positions. 
 PhD students also counted as academics as they were conducting 
research in academia.  
 Ideally have been working in academia for a minimum of 5 years. 
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Practitioners were identified under the following criteria: 
 Must be working outside academia (e.g. design consultancy, 
engineering or professional services) for a minimum 24 hours a week.  
 Ideally have a minimum of 5 years’ worth of experience in the field 
that they are working in. 
Tables 23-28 give an overview of the participants’ job roles, area of expertise 
and location. 
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5.4.1. Academic participants 
 
Participant Role(s) Area of Expertise 
(years) 
Location Interview or 
survey? 
A-01 Part time PhD 
student 
Ceramics (3 years) Lisbon, Portugal Survey 
A-02 Senior lecturer Graphic design, web 
design, computer 
animation, motion 
graphics and 
interface design (20 
years) 
Wellington, New 
Zealand 
Survey 
A-03 Professor of 
Design 
Ergonomics, 
Product and system 
design, accident 
prevention, design 
innovation and 
experience design 
(35 years) 
Auckland, New 
Zealand 
Survey 
A-04 Adjunct 
Professor of 
Public Health, 
principal of a 
design research 
firm 
Service and 
innovation design 
and eHealth (12 
years) 
Toronto, Canada Survey 
A-05 Associate Dean 
of Graduate 
Studies 
Interaction design 
and digital 
instruction (15 
years) 
Bloomington, 
USA 
Survey 
A-06 PhD student, 
practicing 
graphic designer 
Graphic design (14 
years) 
Abbotsford, 
Australia 
Survey 
A-07 PhD student Industrial design (9 
years) 
Pittsburgh, USA Survey 
A-08 Design 
academic 
Industrial design 
(13 years) 
Aveiro, Portugal Survey 
A-09 Part time design 
academic 
Product design (39 
years) 
Ahmedabad, 
India 
Survey 
A-10 Associate 
Professor, PG 
studies in Art 
and Design 
Publishing and 
practice led 
research (15 years) 
Amsterdam, 
Holland  
Survey 
Table 23 Academic participants A1 - A10 
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Participant Role(s) Area of Expertise 
(years) 
Location Interview or 
survey? 
A-11 Department 
administrator, 
consultant 
Media production 
(16 years) 
Braunschweig, 
Germany 
Survey 
A-12 Professor of 
Design 
Exhibition design 
(25 years) 
Toronto, Canada Survey 
A-13 PhD student Design (12 years) Lancaster, UK Survey 
A-14 Business model 
design lecturer, 
part time 
consultant 
Business and 
strategy (12 years) 
San Marino Survey 
A-15 Furniture, 
interior and 
graphic design 
academic  
Design (2 years) Turkey Survey 
A-16 Professor in 
Design 
Design research, 
mobility research 
and naval 
architecture (35 
years) 
Berlin, Germany Survey 
A-17 Independent 
design educator, 
former Dean of 
an architecture 
school 
Architecture, 
industrial design 
and research (40 
years) 
Philadelphia, USA Survey 
A-18 Design school 
librarian 
Literature of design 
(22 years) 
Pittsburgh, USA Survey 
A-19 Architectural 
instructor 
Architectural design 
(20 years) 
State College, 
USA 
Survey 
A-20 Design historian Publication and 
product design (31 
years) 
Chicopee, USA Survey  
A-21 PhD student Graphic design and 
exhibition design (4 
years) 
Tokyo, Japan Survey 
A-22 PhD student Graphics, 
communication and 
service design (20 
years)  
Sydney, Australia Survey 
Table 24 Academic participants A11 - A22  
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Participant Role(s) Area of Expertise 
(years) 
Location Interview or 
survey? 
A-23 Associate 
Professor in 
emergency 
medicine, 
biomedical 
engineering and 
industrial design 
Medical device 
design (20 years) 
Cincinnati, USA Survey 
A-24 PhD student Design, design 
management and 
design thinking (15 
years)  
Lancaster, UK  Survey 
A-25 Associate 
Professor for 
interior design 
Interior design (26 
years) 
Corvallis, USA Survey 
A-26 Professor in 
design and 
media studies 
Semiotic studies, 
insights and market 
studies (7 years) 
Tunisia Survey 
A-27 Director of 
design studies 
and design PhD 
programmes 
Sustainable design, 
service design and 
design philosophy 
(18 years) 
Pittsburgh, USA Interview 
A-28 Head of 
research at an 
UK design 
school 
Information design, 
visual 
representation 
theory and practice 
plus design 
research (20 years) 
London, UK Interview 
A-29 Lecturer Cross domain 
design and design 
intent and user 
experience (11 
years) 
Cambridge, UK Interview 
A-30 Assistant 
Professor of 
Design 
Design education 
and design 
research (11 years) 
Ulsan, Korea Interview 
A-31 Distinguished 
Professor of 
design 
Design (40 years) Melbourne, 
Australia 
Survey 
Table 25 Academic participants A23 - A31 
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Participant Role(s) Area of Expertise 
(years) 
Location Interview or 
survey? 
A-32 Emeritus 
Professor of 
Design 
Architecture, design 
research, design 
methods, industrial 
design and social 
sciences in 
architecture (40 
years) 
Istanbul, Turkey Survey 
A-33 PhD student Fashion design (30 
years) 
Derby, UK Survey 
A-34 Senior lecturer 
and creative 
director 
Graphic design (15 
years) 
London, UK Survey 
A-35 Professor of 
design and 
director of two 
design research 
centres 
Industrial design 
and design 
research (20 years) 
Sydney, Australia Interview 
A-36 Design 
researcher 
Design education 
and human centred 
design (7 years) 
Stanford, USA Interview 
Table 26 Academic participants A32 - A36 
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5.4.2. Practitioner participants 
 
Participant Role(s) Area of Expertise 
(years) 
Location Interview or 
survey? 
P-01 
 
Design studio 
owner and 
board member 
of a design PhD 
programme 
Service design, 
interaction design 
and design strategy 
(17 years) 
Linkoping, 
Sweden 
 
Survey 
P-02 Graphic and 
web designer 
and assistant 
editor of design 
journal 
Graphic design (12 
years) 
Bloomington, 
USA 
Survey 
P-03 NGO manager Design 
management (15 
years) 
Istanbul, Turkey Survey 
P-04 Graphic design 
studio owner, 
part time design 
lecturer 
Graphic design, 
typography, 
exhibition design 
and book design 
(13 years) 
Phoenix, USA Survey 
P-05 Sustainable 
design 
entrepreneur 
Sustainable design 
(3 years) 
Toronto, Canada Survey 
P-06 Account 
executive 
Graphic design (15 
years) 
Cincinnati, USA Survey 
P-07 Head of 
software 
engineering 
Software products 
concept design and 
software 
architecture (30 
years) 
Montevideo, 
Uruguay 
Survey 
P-08 Start-up owner Design and 
advertising (3 
years) 
Saint Paul, USA Survey 
P-09 Consultant  Design innovation 
(25 years) 
Badajoz, Spain Survey 
P-10 Design 
researcher 
Information 
architecture, design 
and accessibility 
consulting (10 
years) 
Rio De Janeiro, 
Brazil 
Survey 
Table 27 Practitioner participants P1 - P10 
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Participant Role(s) Area of Expertise 
(years) 
Location Interview or 
survey? 
P-11 Co-founder of 
innovation 
consultancy  
Innovation (30 
years) 
New York, USA Survey 
P-12 Ex-board 
member of 
consumer 
electronics 
company 
Interaction design, 
product design and 
management 
structure (33 years) 
Palo Alto, USA Survey 
P-13 Art director and 
head researcher 
Art and design led 
research (30 years) 
San Juan, Puerto 
Rico 
Survey 
P-14 UK Head of 
service 
innovation 
agency 
Product design, 
service design, 
design thinking and 
business design (20 
years) 
London, UK Interview 
P-15 Managing 
director and 
lead designer at 
a UK product 
start-up 
Product design and 
engineering (3 
years) 
London, UK Interview 
P-16 Design studio 
owner and 
director 
Transport design 
(35 years) 
Leicester, UK Interview 
P-17 Design studio 
founder and 
principal 
Product design, 
graphic design and 
service design (5 
years) 
Haarlem, Holland Interview 
P-18 Design 
researcher and 
strategist 
Design research 
and sustainability 
(5 years) 
Warwick, UK Interview 
P-19 Senior industrial 
designer 
Industrial/ product 
design (7 years) 
Warwick, UK Interview 
P-20 Senior industrial 
designer 
Industrial/ product 
design (10 years) 
Warwick, UK Interview 
Table 28 Practitioner participants P11 - P20 
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5.5. Data analysis 
 
This section presents the data analysis methods used to develop the identify 
design thinking’s common characteristics and modes of expression, checking 
the reliability of data used to develop existing characteristics, identifying new 
common characteristics and how is design thinking expressed. 
5.5.1. Thematic analysis 
 
 
Figure 40 Thematic analysis explained 
Thematic analysis was used for identifying evidence for existing and 
common characteristics as well as constructing the two consensus 
definitions of design thinking. It was used to analyse both data sets. 
Thematic analysis was the most suitable method for this as it was a 
flexible method that fitted into all types of qualitative data, the end result 
can provide a summary (in this case the evidence for the common 
characteristics and consensus) of key themes from a large amount of 
qualitative data and it was a quicker process when compared to others. 
(Robson, 2011: 477)  
In order to identify evidence for the common characteristics and build the 
consensus definitions the researcher gathered all the definitions of 
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design thinking from the Design Thinking Survey and interview transcripts 
were gathered. Then they were separated into two groups: academics and 
practitioners. Figures 41 and 42 show the data coding examples. For the 
full thematic analysis coding sheets please refer to Appendix 14.
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Figure 41 Example page from thematic analysis of academic definitions of design thinking 
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Figure 42 Example page from thematic analysis of practitioners' definitions of design thinking
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Once the data was separated into academics and practitioners sets, the 
first stage of thematic analysis took place. Here, the researcher 
familiarised himself with the data and identified the initial themes from 
the two groups (Robson, 2011: 476), as shown in Table 29: 
Initial themes from academics2 Initial themes from practitioners 
Problem solving Design processes/ design led/ design mind-
set 
Complex problems/ wicked problems/social 
challenges 
Human centred/ User centred 
Context (any) Any context (Political, health, cultural) 
Design/ design process/ design 
methodology 
Problem solving 
Experts/ marketing professionals/ 
multidisciplinary 
‘Wicked’ problems 
Outside typical context Creative 
Trans-disciplinary Multidisciplinary 
Divergent Methods 
Creative processes Questions 
Design knowledge Bundle 
Users  
Human artefact  
Table 29 Inital themes from academics and practitioners 
Using these initial themes the process of constructing thematic networks 
took place and the initial themes were re-examined (Robson: 2011, 476).  
The relevant or similar initial themes were combined to form a key theme. 
Using the common characteristics identified from the literature review 
and pilot studies as guidance the key themes were constructed. The 
process was repeated until all themes were either combined into key 
themes or deleted as they were irrelevant. Once the constructing thematic 
network process was done there were 16 key themes left, eight for 
academics and eight for practitioners as shown in Table 30: 
  
                                            
2
 The themes are presented in the order they were in on the hand written script.  
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Key themes from academics Key themes from practitioners 
Creative thinking/ creativity Creative/ creativity 
Complex problems/ wicked problems/ social 
challenges 
Design processes/ design led mind set and 
approaches 
Design/ design process/ design 
methodology 
Human centred/ user centred 
Divergent Multidisciplinary 
Experts/ multidisciplinary Outside design (Business, culture, health 
political) 
Problem context/ outside design Problem solving 
Problem solving Questions 
Users Wicked problem 
Table 30 Key themes of design thinking from academics and practitioners 
The key themes will be discussed in detail in the next section of this 
Chapter. After having identified the key themes, the final step of data 
analysis was integration and interpretation (Robson: 2011, 476). Here, 
the key themes that matched identified common characteristics were 
coded together as the first step of building evidence to support them. 
Those that were not matched were analysed to see if they could become 
new common characteristics themselves. In addition to begin building the 
evidence for the common characteristics, the findings from the thematic 
analysis were also used to develop the consensus definition of design 
thinking that will be discussed in Chapter 6.   
5.5.2. Thematic analysis findings 
 
As shown in Table 30, 16 key themes were identified from the thematic 
analysis process. The data appeared to show key themes matching the 
common characteristics identified from the literature review and pilot 
studies, new common characteristics were also identified from the data. 
This section discloses those findings. The data used to construct the key 
themes was visualised using word clouds. The word clouds were created 
from Nvivo 10. Word cloud was selected as the method to visualise the 
data because it is an easily understandable way to represent word 
frequency in the data, the bigger the word the more frequent it appeared. 
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The findings are presented in two sections (academics and practitioners); 
Table 31 shows how the key themes matched under existing and newly 
identified common characteristics: 
Common characteristics 
identified from literature and 
pilot studies 
Matching academics’ key 
themes 
Matching practitioners’ key 
themes 
Drivers Users Questions 
Experts Experts/ multidisciplinary  
Impact 
Problem solving 
Creative/ creativity 
Problem solving 
Divergent 
Human centred/ user 
centred 
Multidisciplinary 
Processes (CC) 
Design/ design process/ 
design methodology 
Design processes/ design 
led mind set and approaches Creative thinking/ creativity 
Problem solving 
‘Design problems’, 
traditional or non-traditional 
Complex problems/ wicked 
problems/ social challenges 
Outside design (Business, 
culture, health, political) 
Problem context/ outside 
design 
Wicked problem 
New common characteristics 
identified from thematic 
analysis 
Matching academics’ key 
themes 
Matching practitioners’ key 
themes 
Multidisciplinary Experts/ multidisciplinary Multidisciplinary 
Knowledge 
Users 
Questions 
Experts/ multidisciplinary 
Table 31 Matching the common characteristics identified with the academics and 
practitioners’ key themes 
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5.5.2.1. Academics’ key themes  
 
Design/ design process/ design methodology 
 
Figure 43 The academic word cloud of the key theme ‘design/ design processes/ design 
methodology’ 
Figure 43 shows the academic word cloud of the key theme. It was the 
most common key theme from the academics data set. In terms of 
coverage within the data, 16% of the words from the set were coded 
under it. The words coded under the key theme suggested it was a match 
with the common characteristic processes (CC). From the data it 
appeared academics believed the key theme was an important part of 
design thinking because without these design processes or methodology 
design thinking would not take place. These were some of the examples 
provided by the academics that led to the analysis above: 
‘Addressing a problem using the "design" way of thinking.’ 
(Academic A2, survey, June 2013) 
‘in design and development of industrial products’ (Academic A8, 
survey, June 2013) 
‘You might have the engineering orientated designer and many 
different kinds of things we are designing if we take the term 
industrial design, and the engineering orientated designer is 
designing the Dreamliner as oppose to Stark designing a new 
lemon squeezer.’ (Academic A30, interview, August 2013) 
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Problem contexts/ outside design  
 
Figure 44 The academic word cloud of the key theme ‘problem context/ outside design’ 
Figure 44 shows the academic word cloud of the key theme. Problem 
contexts/ outside design was the second most common key theme within 
the academics data set. From the data it appeared that the key theme 
was a match for the common characteristic: ‘design problems,’ traditional 
or non-traditional. The data suggested that academics saw design 
thinking could be applied in other contexts; therefore, it can be used to 
solve traditional or non-traditional design problems. These were some of 
the examples provided by the academics that led to the analysis above: 
‘If you want a textbook answer the traditional design problem is 
the ill-defined design problem that requires a solution focus 
approach to understanding the design problem.’ (Academic A30, 
interview, August 2013) 
‘Things I talked about sort redesigning a whole East side of Holland. 
It is beyond any specific design discipline. It is also on a different 
scale, it goes beyond I am a product designer and work for a 
manufacturer and I am give in my drawings at the end of my 
project and it will be made. It put you into a completely different 
position relative to realisation.’ (Academic A35, interview, August 
2013) 
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Problem solving  
 
Figure 45 The academic word cloud of the key theme ‘problem solving’ 
Figure 45 shows the academic word cloud of the key theme. Problem 
solving was another theme emerged from the academics data set. The 
data suggested that academics saw design thinking was a problem 
solving process; as a result, problem solving could also be seen as an 
impact of design thinking. Despite problem solving being an impact of 
design thinking academics did not emphasised on that aspect heavily. 
From the data it appeared problem solving was a match for the following 
common characteristics: processes (CC) and impact. These were some of 
the examples provided by the academics that led to the analysis above:  
‘methodology for transdisciplinary problem solving’ (Academic A11, 
survey, June 2013) 
‘In practice, I use design thinking almost every day to solve 
problems for organisations.’(Academic A21, survey, August 2013) 
‘A non-traditional design program incorporates the interaction of 
other disciplines working collaboratively to solve a 
problem.’(Academic A23, survey, August 2013)  
Complex problems/ wicked problems/ social challenges 
 
Figure 46 The academic word cloud of the key theme ‘complex problems/ wicked problems/ 
social challenge’ 
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Figure 46 shows the academic word cloud of the key theme. Words coded 
under complex problems/ wicked problems/ social challenges were used 
by the academics to describe the problems that design thinking solved; 
therefore, it was matched with the common characteristic: ‘design 
problems’, traditional or non-traditional as suggested by the data. These 
were some of the examples provided by the academics that led to the 
analysis above:  
‘The application of creative processes systematically to addressing 
complex problems and generating possible alternatives and 
products.’ (Academic A4, survey, June 2013) 
‘The design problem is ill defined yea… The one thing you can say 
about the design problem is that always…’ (Academic A30, 
interview, August 2013) 
Users 
 
Figure 47 The academic word cloud of the key theme ‘users’ 
Figure 47 shows the academic word cloud of the key theme. From the 
academics’ viewpoint users were seen as a resource when employing 
design thinking. Here, it meant users involvement when employing design 
thinking was expected by the academics; furthermore, users sometimes 
were also seen as drivers that kick started projects. From the data it 
appeared users were a match for the common characteristic: drivers. In 
addition, the data from users also led to the identification of a new 
common characteristic: knowledge. Knowledge was identified from the 
key theme though users involvement and interaction stated by academics 
when they were giving their views on what design thinking was. This was 
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one of the examples provided by the academics that led to the analysis 
above: 
‘Whereas now there is a much stronger awareness that the object 
exists in a context of use, users, production, ecology, economy and 
so far.’ (Academic A28, interview, July 2013) 
Creativity or creative thinking  
 
Figure 48 The Academic word cloud of the key theme ‘creativity or creative thinking’ 
Figure 48 shows the academic word cloud of the key theme. From the 
academics’ viewpoint, creativity or creative thinking was as a requirement 
that was needed to sufficiently employ design thinking. The words coded 
under the key theme suggested it was a match with the common 
characteristic: processes (CC). These were some of the examples 
provided by the academics that led to the analysis above:  
‘A creative process in human-artefact-environment analysis, design, 
and evaluation of product, service and/or brand design to ensure 
successful innovation/entrepreneurship.’ (Academic A3, survey, 
June 2013) 
Experts/ multidisciplinary 
  
Figure 49 The Academic word cloud of the key theme ‘experts/ multidisciplinary’ 
Figure 49 show the academic word cloud of the key theme. Despite 
looking similar to the practitioners’ key theme multidisciplinary; the 
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academics’ key theme was very different. From the academics’ viewpoint, 
employing the suitable experts was vital, as the participation of suitable 
experts were directly link to creating suitable solutions to the problem 
given when solving it with design thinking. Therefore, from the academic 
viewpoint without the suitable experts, it was not possible to use design 
thinking to its full potential. The data also demonstrated that the 
academics’ viewpoint believed the suitable experts (regardless of their 
discipline) were required to create suitable solutions; the relevant experts 
from different fields would need to take part and be included as part of 
the process. From the data, the key theme appeared to be a match with 
the common characteristics: experts and knowledge. A new common 
characteristic was also identified from the data under the key theme; it 
was multidisciplinary. This was one of the examples provided by the 
academics that led to the analysis above:  
‘process of iterative checking/experimentation of components of a 
designed object/experience, working with relevant experts and 
users to refine all into an new useful, usable, enjoyable and 
elegant product/experience’ (Academic A18, survey, June 2013) 
Divergent 
 
Figure 50 The Academic word cloud of key theme 'divergent' 
Figure 50 shows the word cloud of the key theme. Divergent was a unique 
key theme identified from the academics data set. From the contexts in 
which it emerged from, the data suggested academics saw divergent 
being an impact of employing design thinking. Some academic viewpoints 
believed using design thinking can created divergent solutions from other 
disciplines. Therefore, as the data suggested it was a match for the 
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common characteristic: impact. These were some of the examples 
provided by the academics that led to the analysis above:  
‘A way of thinking that is empathetic, divergent and convergent, 
reiterative and flexible within constraints.’ (Academic A22, survey, 
July 2013) 
‘Divergent thinking’ (Academic A33, survey, August 2013)  
5.5.2.2. Practitioners’ key themes 
 
Design processes/ design led mind set and approaches 
 
Figure 51 The practitioner word cloud of the key theme ‘design processes/ design led mind 
set and approaches 
Figure 51 shows the word cloud of the key theme. From the practitioners’ 
data set, design processes/ design led mind set and approaches had the 
most words coded under it, making it the most common key theme within 
the data. From the data it appeared that practitioners saw the key theme 
being the requirement for design thinking application. From the contexts 
in which the words coded under it came from, the key theme appeared to 
be a matched for the common characteristic: processes (CC). These were 
some of the examples provided by the practitioners that led to the 
analysis above: 
‘It puts the user at the center of the design process and considers 
the many audiences, actors, and relationships in the design and 
redesign of systems.’(Practitioner P4, survey, June 2013) 
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‘A good way of solving wicked problems following a human centred 
process with frequent feedback from users. Also involving users on 
the design process.’ (Practitioner P7, survey, June 2013) 
Problem solving 
 
Figure 52 The practitioner word cloud of key theme 'problem solving' 
 
Figure 52 shows the word cloud of the key theme. From the practitioners’ 
data set, problem solving was seen as a major impact of using design 
thinking. Therefore, from the viewpoints put forward it appeared to be a 
match to the common characteristic impact. These were some of the 
examples provided by the practitioners that led to the analysis above: 
‘A creative process in which the ultimate goal is to resolve a 
problem.’ (Practitioner P6, survey, June 2013) 
‘It is a non-usual way of solve problems used by designers.’ 
(Practitioner P10, survey, June 2013)  
Outside design (Business, culture, health, political) 
 
Figure 53 The practitioner word cloud of the key theme 'outside design (business, culture, 
health, political)' 
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Figure 53 shows the word cloud of the key theme. From the practitioners’ 
data set, the key theme appeared to describe the contexts in which 
design thinking could be applied in. The data suggested it appeared to be 
a match for the common characteristic: ‘design problems’, traditional or 
non-traditional. These were some of the examples provided by the 
practitioners that led to the analysis above: 
‘Practitioners, IDEO is a good example they talk about design 
thinking, in reality most practitioners are still product centred or 
design led, what they use design thinking for is to approach design 
within business in a strategic level.’ (Practitioner P14, interview, 
June 2013) 
‘Obviously when I taught it was in the early 70s so I think so of the 
basic are the same but some we weren't taught anything if you like 
business context or sponsor context we weren't taught anything 
about brand.’ (Practitioner P16, interview, June 2013) 
Wicked problem 
 
Figure 54 The practitioner word cloud of the key theme ‘wicked problem’ 
Figure 54 shows the word cloud of the key theme. From the practitioners 
data set, they key theme wicked problem was used to described the 
problems solved by design thinking. Therefore, according to the data it 
was a match for the common characteristic: ‘design problems’, traditional 
or non-traditional. These were some of the examples provided by the 
practitioenrs that led to the analysis above: 
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‘A wicked problem in which the designer has to understand the 
problem while exploring the solution’ (Practitioner P7, survey, June 
2013) 
‘Wicked problems.’ (Practitioner P13, survey, June 2013) 
Creative/ creativity 
 
Figure 55 The practitioner word cloud of the key theme 'creative/ creativity' 
Figure 55 shows the word cloud of the key theme. Despite being similar to 
the academics’ key theme, creative thinking/ creative; the practitioners’ 
key theme was very different. From the practitioners data sets it appeared 
creative/ creativity was seen as an impact of employing design thinking 
rather than a requirement. As a result of the data, the practitioner key 
theme appeared to be a match for the common characteristic: impact. 
These were some of the examples provided by the practitioners that led to 
the analysis above:  
‘I think the definition for me is the creative process of design 
within additional contexts such as business strategy or 
organisation strategy, commercial business and particularly 
branding. When I was at college there was no branding existing.’ 
(Practitioner P16, interview, June 2013) 
‘A lot of people use design thinking for creativity and innovation 
and thinking outside the box.’ (Practitioner P19, interview, 
December 2013) 
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Human centred/ user centred  
 
Figure 56 The practitioner word cloud of the key theme 'human centred/ user centred' 
Figure 56 shows the word cloud of the key theme. From the practitioners’ 
data set, human centred/ user centred was the second most common key 
theme. Compare to its counterpart in the academics’ data set it had a lot 
more words coded under it. Despite looking similar to its academics’ 
counterpart, the practitioners’ data set suggest it had a different meaning. 
From the practitioners’ viewpoint, human centred/ user centred was seen 
as an impact of employing design thinking. The practitioners’ data 
suggested employing design thinking enable organisations or companies 
to engage with its users. From that viewpoint, it appeared to be a match 
with the common characteristic: impact. These were some of the 
examples provided by the practitioners that led to the analysis above: 
‘Design Thinking is an ever evolving bundle of approaches focused 
on creating a more human centered, life centered world.’ 
(Practitioner P11, survey, June 2013) 
‘And I think design thinking is much more about… first it is human 
centred rather than data centred it tends to be the approach of 
many business people and manager use for problem 
solving.’(Practitioner P14, interview, June 2013) 
Multidisciplinary  
 
Figure 57 The practitioner word cloud of the key theme 'multidisciplinary' 
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Figure 57 shows the word cloud of the key theme. Despite looking similar 
to its academics’ counterpart; the practitioners’ key theme 
multidisciplinary had a different meaning. From the practitioners data set, 
multidisciplinary appeared to be seen as an impact of using design 
thinking. From the practitioners’ viewpoints design thinking was a process 
that could be used by anyone to solve any problem given. In addition, the 
data also suggested the practitioners’ viewpoints believed design thinking 
to be a multidisciplinary process. As a result of those viewpoints, the key 
theme appeared to match the following common characteristics: impact   
and multidisciplinary. Below is an example provided by the practitioners 
that led to the analysis above: 
‘We used a transdisciplinary approach. We used a local mind-set 
with our own methodologies that are better adapted to peripheral 
design practices’ (Practitioner P13, interview, June 2013)  
Question  
 
Figure 58 The practitioner word cloud of the key theme ‘question’ 
Figure 58 shows the word cloud of the key theme. Question was a unique 
key theme from the practitioners’ data set. The data suggested that 
asking questions was a way of framing the problem. Asking questions 
appeared to be a way for practitioners to identify the drivers behind the 
problems and the knowledge needed to understand and reframe them. 
From the data, the key theme appeared to be a match with the following 
common characteristics: drivers and knowledge. Below were some of the 
examples provided by the practitioners that led to the analysis above: 
‘It's how I live my life: Ask the right question -- one that is both 
important and answerable. Get to the fundamentals, the root 
cause.’ (Practitioner P12, survey, June 2013) 
186 
 
‘It uses design led approaches, it's human centred, it focuses on 
not finding the right solution by first finding the right 
question.’(Practitioner P14, interview, June 2013) 
5.5.3. Content analysis 
 
 
Figure 59 Content analysis and its coding stages 
Content analysis was the second method employed to analyse the data 
sets. The goal of the content analysis was to identify evidence supporting 
the common characteristics identified from the literature review, pilot 
studies and thematic analysis. In addition the process was also used to 
check the reliability of the findings so far. Content analysis comprised of 
three stages as presented in Figure 59: the research problem being 
stated and identified, retrieving data via sampling method chosen and 
finally interpretation and conducting analysis (May, 2001: 191-192). In 
the case of this thesis the research problems were identified at the 
beginning, data was collected via the research instrument and the data 
collected was analysed by thematic analysis and content analysis. Both 
thematic and content analyses were conducted on Nvivo 10 software. 
Nvivo was used because all data can be easily managed and gathered in 
one place. Furthermore the software allows different visual output of the 
187 
 
data such as word clouds and relationship maps.  There were three 
stages of coding in the content analysis process. The first stage was open 
coding; here the data was split into discrete parts, in the case of this 
thesis the data was split according to the seven common characteristics 
identified from the literature review, pilot studies and thematic analysis. 
The common characteristics were:  
 Drivers 
 Experts 
 Impact 
 Processes 
 ‘Design problems’, traditional or non-traditional 
 Multidisciplinary  
 Knowledge 
Once all the data belonged to the seven common characteristics were 
coded and grouped into the suitable places, the remaining data then went 
through open coding again to see if any new common characteristics 
could be established.  
The next section of this chapter will present and discuss the evidence that 
support these common characteristics in detail. Once the open coding 
phase was completed the analysis moved on to the axial coding phase. 
Here all the data that were coded into the seven common characteristics 
were then sorted again to create the sub-categories within the evidence. 
This allowed the qualitative data driven design thinking model to take 
shape. The axial coding process also allowed the researcher to double 
check the coded and un-coded data to ensure all data were put into the 
suitable common characteristics. The axial coding process also provided 
the opportunity to create an overview of the relationship between the 
coded data. The final stage of content analysis was selective coding. Here 
all data coded as common characteristics supporting evidence were re-
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examined to identify design thinking’s mode of expressions. The purpose 
of the selective coding process was to provide further analysis on selected 
core categories of design thinking’s modes of expression. Please refer to 
Appendix 15a for the coding diagrams. For this analysis, five categories 
were selected based upon academics and practitioners literature and a 
doctoral thesis (Ambrose and Harris, 2010; Baynes, 2013; Berger, 2009; 
Cross, 2011; Danos, 2011; DPRG, 2014; Paterson, 2013), the five 
categories used for identifying design thinking’s mode of expressions 
were graphicacy, language, numeracy, physical and processes. These 
categories will be discussed in detail in a later section in the Chapter 
alongside the modes of expression analysis findings. The findings of the 
content analysis and thematic analysis were used to develop the 
qualitative data driven model of design thinking. 
5.5.4. Content analysis findings 
 
Seven common characteristics of design thinking were identified from 
literature review, thematic analysis and content analysis. This section of 
the Chapter presents these common characteristics and their supporting 
evidence from the data in detail. 
5.5.4.1. Drivers 
 
Drivers was one of the first common characteristics identified and it was 
identified from the literature review. From the findings of the literature 
review, this common characteristic had the following meaning: drivers 
were the external factors that kick started any project. Drivers kick started 
a project by either stimulating the identification of a problem or an 
opportunity. In the context researched, an example of a problem from the 
literature review would be the need for a better way to detect hostile 
intent and objects at airport security checkpoints (Brown, 2009: 184-188). 
In the context researched, an example of an opportunity would be 
identifying an alternative application with existing technologies; such as 
the motion sensors used in the Nintendo Wii console’s controllers. This 
example was identified from the literature review (Veganti, 2009: 60–67). 
The meaning of the common characteristic was then used in the axial 
189 
 
coding phase of content analysis to identify the common characteristic’s 
supporting evidence from the data sets. From the data sets the following 
words were coded under drivers and their frequency within the data is 
displayed in the Tables 32-33: 
Words 
Number 
of sources 
Sources Frequency 
Drivers 5 
IN3 A30, A36, P15 
7 
OS A17, P1 
Business goals 1 
IN  
1 
OS P1 
Constraints 1 
IN  
1 
OS A22 
Budget 2 
IN P15 
2 
OS A6 
Objective 1 
IN  
1 
OS A6 
Resources 1 
IN P14 
1 
OS  
Culture 6 
IN A28, P18, P19, P20 
9 
OS A10, A26, A33, P4 
Corporate values 1 
IN  
1 
OS A8 
Data centred and 
human centred 
2 
IN P14 
2 
OS  
Design centred 2 
IN P14 
3 
OS A21 
Design for 
sustainability 
1 
IN A27 
1 
OS  
Organisation 
centred 
2 
IN P20 
3 
OS A21 
Sustainability 2 
IN A28, P15 
3 
OS  
Sustainable 
lifestyle 
2 
IN A27 
2 
OS  
Users 8 
IN A28, P14, P17 
9 
OS A5, A7, A8, A18, P4 
Human, user 
centred 
5 
IN A36, P14, P20 
6 
OS P7, P11 
User experience 1 
IN  
1 
OS A8 
Users’ point of 
view 
1 
IN  
1 
OS P8 
Design Methods 
Movement 
2 
IN A27, A35 
2 
OS  
External factors 1 
IN  
1 
OS A8 
Market 6 
IN P14, P17 
6 
OS A8, A16, P4, P7 
Political 2 
IN A28 
2 
OS P4 
Table 32 Words coded under the common characteristic drivers during content analysis 
                                            
3
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner 
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Words 
Number 
of sources 
Sources Frequency 
Technology 8 
IN4 
A27, A28, A30, P14, 
P15 8 
OS A8, P4, P5 
Human needs 1 
IN A36 
3 
OS  
Question 1 
IN P14 
11 
OS P12 
Stakeholder 1 
IN P17 
3 
OS  
The root cause 1 
IN  
1 
OS P12 
Table 33 Words coded under the common characteristic drivers during content analysis 
(Continued from Table 32) 
 
Figure 60 The common characteristic 'drivers' and its supporting evidence  
                                            
4
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner 
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Figure 60 shows the evidence coded under the common characteristic 
drivers from axial coding and presents the links between them. From the 
data, six of the nodes had no sub-categories coded under them; those 
were: business goals, Design Methods Movement, questions, the root 
cause, user experience and users’ point of view. Therefore, they formed 
part of the evidence but did not become a supporting theme. As shown in 
Figure 60, the following became supporting themes as a result of having 
additional nodes coded under them:  
 Constraints  
 Culture 
 External factors 
The following section presents nodes that had examples provided by the 
participants to further the understanding behind their meaning. 
Constraints 
Constraints was the first supporting theme being identified from the data 
and the following nodes were coded under: budget, objective and 
resources. Those were coded under constraints under the contexts from 
which they emerged. 
Culture  
Culture was the next supporting theme that emerged from the data. The 
following words were coded under the supporting theme: corporate values, 
data centred, design for sustainability, human centred, organisation 
centred and sustainable lifestyle.  
Data centred and human centred: 
The next sets of words that were coded under culture was data centred 
and human centred. Both were identified from a practitioner interview. 
The interviewee explained the meaning of data centred and human 
centred by using the following example: 
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‘(…) And I think design thinking is much more about… first it is human 
centred rather than data centred it tends to be the approach of many 
business people and manager use for problem solving.’ (Practitioner 
P14, interview, June 2013) 
From the words used by the interviewee it appeared that the interviewee 
was describing the current operation culture within businesses. Therefore, 
they were coded under culture. 
Design for sustainability and sustainable lifestyle:  
Design for sustainability and sustainable lifestyle were identified from an 
interview with an academic (A27). They were coded under culture because 
of the contexts in which they were presented by the interviewee: 
‘So a quick example is that in NYC I was involved in a DESS project so it 
is a network of researchers concern about design for sustainability and 
social innovation this particular methodology is that designers don't 
come up with the good ideas they find good ideas hidden in the 
community, the community has people already innovating sustainable 
lifestyle.’ (Academic A27, interview, July 2013) 
From the context in which both phrases emerged from it appeared that the 
interviewee was describing the cultural change that the project he took 
part in was trying to embrace from the design for sustainability viewpoint.  
Organisation centred: 
The words emerged from an academic survey response (A21) when the 
participant was giving her views regarding design thinking: 
‘I agree with Lucy Kimbell (2011) that design thinking should move 
from being designer-centred or organization-centred to a more practice-
theory based approach that views design as a social process.’ 
(Academic A21, survey, August 2013) 
From the response given, it could be said that organisation centred 
belonged to culture as she was expressing design can be seen as a social 
process.  
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External factors 
External factors was the final supporting theme identified from the data 
that was backed up by a number of different words as evidence. The 
words that were coded into the supporting theme were: market, political 
and technology. Examples could be identified from the data for market 
and political. 
Market: 
Market emerged from academics and practitioners’ interviews and survey 
responses. A few examples were given regarding what market meant from 
their point of view, all the data was similar describing market being the 
place where they intend to sell a product and it was also a factor that 
could shape the objectives and outcome of a project.  In addition, the 
responses also gave examples from the social innovation viewpoint where 
market was not a dominating factor.  
Political: 
From the response given political appeared to be an external factor as 
policies could easily affect the objectives and outcome of a design project. 
An example of politics being a major factor for a design project would be 
the TSA Security Checkpoint Evolution by IDEO that was presented in 
chapter 2.4.6 (page 82–85). The nature of that project justified coding 
political under external factors. 
5.5.4.2. Experts 
 
Experts was the next common characteristic identified from the literature 
review. From the findings of the literature review this common 
characteristic had the following meaning: experts were the people from 
different disciplines who were involved with the project because their 
expertise was required to help generate suitable solutions to the problem. 
In the context researched, the following examples were identified as 
experts from a design project presented in the literature review (Brown, 
2009: 185–188 & IDEO, 2013): product and service designers, 
Transportation Security Administration (TSA) security agents, airlines staff 
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at terminals and passengers. In addition to being examples of experts, 
this is also an example of possible constituents for a multidisciplinary 
team. In the same way as the previous common characteristic the 
meaning of experts was used in the axial coding phase of content analysis 
to identify the supporting evidence from the data set. From the data sets 
the following words were coded under experts and their frequency within 
the data is presented in Tables 34-35: 
Words 
Number of 
sources 
Sources Frequency 
Experts 8 
IN5 
A30, A35, A36, 
P15 18 
OS A6, A8, A18, P2 
Academia, 
academic 
17 
IN 
A27, A29, A30, 
A36, P14, P16, 
P17, P18, P19, 
P20 32 
OS 
A7, A16, A17, 
A21, P1, P4, P5, 
P12, P13 
Business school 3 
IN A27, A35, P14 
17 
OS  
Design school 5 
IN 
A27, A29, A30, 
A35, P14 13 
OS  
DTRS (Design 
Thinking Research 
Symposium) 
1 
IN A27 
6 
OS  
Expert teachers 1 
IN A36 
1 
OS  
Architects 1 
IN P15 
4 
OS  
Child expert 1 
IN A36 
1 
OS  
Craftsman 1 
IN A30 
1 
OS  
Creative 
professional 
1 
IN  
1 
OS P2 
Design Council 1 
IN P15 
1 
OS  
Design thinkers 5 
IN 
A29, A35, A36, 
P14 6 
OS A21 
Design thinking 
company 
1 
IN A30 
1 
OS  
Table 34 Words coded under the common characteristic experts during content analysis 
  
                                            
5
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
195 
 
Words 
Number of 
sources 
Sources Frequency 
Designer 21 
IN6 
A27, A28, A29, 
A30, A35, A36, 
P14, P15, P16, 
P17, P18, P19, 
P20 83 
OS 
A6, A7, A16, 
A19, A21, P2, 
P5, P7, P10, 
P12 
Design company 7 
IN A27, A35, P17 
18 
OS A21, A24, P1 
Design engineers 1 
IN A30 
1 
OS  
Design researcher 3 
IN A30, A35, P18 
7 
OS  
Interaction 
designers 
2 
IN A27, A30 
2 
OS  
Service design 
agencies 
1 
IN A27 
1 
OS  
Service designers 1 
IN A27 
4 
OS  
Guru 1 
IN P14 
1 
OS  
Innovators 1 
IN A36 
1 
OS  
Multidisciplinary 7 
IN A27, A28, A30 
8 
OS 
A11, A23, P4, 
P13 
Non-designers 7 
IN 
A28, A29, A30, 
A35, A36 17 
OS A21 
Management and 
strategic consultant 
2 
IN A27, A29 
2 
OS  
Board room 3 
IN P14, P18, P19 
3 
OS  
Mangers 3 
IN A27, P14 
3 
OS A9 
Strategic 
consultants 
1 
IN A35 
1 
OS  
Marketing 
professionals 
2 
IN P14 
2 
OS A23 
Software engineer 1 
IN A27 
1 
OS  
Social service 
agencies 
1 
IN  
1 
OS A4 
Table 35 Words coded under the common characteristic experts during content analysis 
(Continued from Table 35)   
 
                                            
6
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
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Figure 61 The common characteristic 'experts' and its supporting evidence 
Figure 61 shows the data coded under experts during axial coding and 
presents the links between them. From the data, three of the nodes had 
no sub-categories coded under them; those were: creative professionals, 
guru and social service agencies. Therefore, they formed part of the 
evidence but did not become a supporting theme. As shown in Figure 61, 
the following became supporting themes as a result of having additional 
nodes coded under them:  
 Academia/ academic 
 Design thinkers 
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 Designer 
 Multidisciplinary  
The following section presents nodes that had examples provided by the 
participants to further the understanding behind their meaning. 
Academia/ academic 
Academic/ academic was the first supporting theme identified form the 
data. The following words were coded under the theme: business schools, 
design schools, DTRS (Design Thinking Research Symposium) and expert 
teachers. 
Business School: 
The participants believed business school being an interested party of 
using design thinking. They provided the following examples: 
‘(…) the guy who is in charge of the business school there embraced 
design thinking heavily and he was talking a lot to Stanford and 
thinking that as dean of UTS Business School he was going to bring 
design thinking to the business school.’ (Academic A27, interview, July 
2013) 
‘Yes, because I think most academics are just getting into it as a term 
if you like and most of the academics are in design schools they are 
not in business school and it is quite interesting as in business schools 
they are still talking about innovation and creativity. They don’t talk 
about design thinking and they don’t talk about design at all.’ 
(Practitioner P14, interview, June 2013) 
From the examples given it appeared that business schools were 
interested in either using or teaching design thinking. Therefore, it was 
coded under the supporting theme. 
Design School: 
The participants believed that design schools were places where design 
was being taught. However, the data suggested that design schools 
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seemed to see design thinking differently to business schools. Despite 
the viewpoint of design schools having a different vision of what design 
thinking could be, all agreed that design schools were environments 
where design thinking occurred. As a result of those responses and the 
contexts that they emerged from, it was coded under the supporting 
theme. 
DTRS (Design Thinking Research Symposium): 
DTRS was coded under the supporting theme because of its origins: 
‘The series of symposia was initiated by Nigel Cross with Norbert 
Roozenburg and Kees Dorst at Delft University of Technology, The 
Netherlands, in 1991, with what was initially expected to be a one-off 
international meeting on ‘Research in Design Thinking’. But the 
content and format of that meeting were felt by the participants to be 
so good as to warrant more of the same. (…)  The series of meetings 
has produced a substantial set of publications in books and journals, 
with significant research results, and has helped to foster an 
international community of scholars and researchers focused on 
design cognition.’  (Cross, 2012)  
As the description given by Cross suggests the DTRS was formed to 
encourage researcher and academics to engage and focus on research 
related to design thinking, therefore, it was coded under academia/ 
academics. 
Expert teachers: 
Expert teachers emerged from an academic interview. The interviewee 
used the phrase to describe the people that were involved with an 
education project that he organised when asked about examples of 
design thinking application.  
Design thinkers 
The data suggested from the academic perspective design thinker was 
seen as a way to describe experts in applying design thinking in that case 
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the example given from an academic survey response described it as a 
way those outside design described designers. However, from the 
practitioner’s viewpoint a design thinker cloud be someone who thinks 
differently to solve a problem, the following example was given: 
‘He was talking to me about design thinking a year ago on the basis 
that he can see design thinkers as being heretics. Heretics can be 
design thinkers that can get people to think differently.’ (Practitioner 
P14, interview, June 2013) 
Design thinking company: 
Design thinking company was the only term coded under design thinker. 
It emerged from an academic interview when the interviewee was asked 
about additional example of companies who employed design thinking. 
The interviewee used IDEO as an example of a design thinking company 
that was widely recognised in terms of its application and contemporary 
understanding of design thinking. The example given by the interviewee 
provided the evidence to code it under design thinkers.  
Designers  
Designers was a supporting theme that emerged from academic and 
practitioner interviews and survey responses The following words were 
coded under the supporting theme: design company, design engineer, 
design researcher, interaction designer, service designers and service 
design agencies. 
Design company: 
It was used by the participants to describe the environment in which 
design thinking was being applied commercially. Here is an example from 
the data: 
‘There is also a main difference; in academia one is more interested in 
understanding and addressing thinking, whereas the main interest in 
commercial life is to apply/use design thinking to achieve business 
goals. That is, in academia who is capable of design thinking is not 
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important in itself, but it may be for a design company.’ (Practitioner 
P1, survey, June 2013) 
Above was an example showing the contexts that design company 
emerged from. As a result of the context it was identified from, it was 
coded under designers. 
Design engineer: 
It was coded under the supporting theme because the interviewee used it 
to describe the different types of experts required to tackle design 
thinking problems. 
Design researcher: 
The term was used by the interviewees to describe a very specific role 
within the field of design and the type of research that were conducted. 
The interviewees gave the following examples as the specific research 
activities conducted by design researchers: identifying emerging 
methodologies from design academia and conducting their development 
and application in a commercial environment; understanding and getting 
to grips with what designers do. The examples gave a clear description of 
the role of design researcher within the design field; therefore, it was 
coded under the supporting theme.  
Interaction designer: 
Examples of what an interaction designer were given by the interviewees. 
The examples suggested all designers were interaction designers to a 
certain degree and this was caused by designers’ ability to ‘fuse people 
with things and see things better than others’ (Interview with A27). Using 
that viewpoint, designer was the support theme that was most suitable to 
code the term under. 
Service design agencies and service designers: 
The participant gave an overview of the latest developments in the service 
design sector in the UK and US. The example also listed the differences 
between the UK and US: 
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‘There have been two or three attempts to create service design 
agencies however they have all been folded or brought by regular 
agencies. The service design community remains marginal and small. 
The service design space that is growing in the US and perhaps not 
growing in the UK that I know is thinking about digital services 
overlapping provider, platform, thinking of your iPhone as a service 
system which you have a whole series of co-operating, competing 
players and a whole series of user intentions. App as a software service 
is very big in the US at the moment. The whole service community here 
in the US has moved into that kind of tech design space.’ (Academic 
A27, interview, July 2013) 
From the example provided, it appeared that the two terms should be 
coded under designers as it was describing a specific sector of the design 
industry. 
Multidisciplinary 
Multidisciplinary was a support theme that emerged from the data. With 
the academic and practice literature evidence suggests design thinking 
being a multidisciplinary process; the identification of the supporting 
theme checked the reliability of the data emerged from the literature 
review.  
Non-designers: 
Most of the data within the supporting theme was coded under non-
designers. It emerged from the data gathered from academic interviews 
and survey responses.  Non designers was a term used by academics to 
describe those outside the design sector who claimed to apply design 
thinking in their practices or interested in applying it: 
‘I guess I am surprised to see for me a relatively, relative to my own 
assumptions there seems to be not so much about non designers 
using design thinking in cooperate settings, the movement of design 
up the cooperate agenda into the boardroom. I can see you have 
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Nussbaum there; I am looking at the transcript there.’ (Academic A29, 
interview, July 2013) 
The example given suggested that non-designers was to be coded under 
the supporting theme of multidisciplinary. 
The following words were coded under non-designers: engineers, 
management and strategic consultants, board room, managers, strategic 
consultants, marketing professionals and software engineers. 
Engineers: 
Engineers emerged when the interviewee was giving a description of the 
relationship between designers and engineers: 
‘Some of them do, I think structure engineers should be more the 
same type of thing because, that is why product designers are better 
we are closer to engineers. Engineers will laugh but we have a certain 
and better degree of understanding to engineering.’ (Practitioner P15, 
interview, June 2013) 
From the context in which it emerged from, it was logical to code it under 
non-designers. 
Management and strategic consultants: 
It emerged from academic and practitioner interviews and survey 
responses. The examples given by the participants described 
management and strategic consultants’ viewpoints regarding design:  
‘Design is being seen more as a marketing tool by the managers to 
make people consume.’ (Academic A9, survey, June 2013) 
‘Perhaps now we are given more freedom on the brief from the top 
level of the business whereas before we were looking down to a focus 
design problem lower down. Design is more strategic.’ (Practitioner 
P20, interview, December 2013) 
These examples were supported by the findings of the literature review; it 
appeared that there was an interest from the design and business 
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communities to further interact with one and other. From the interviews 
and survey findings these phrases belonged to this supporting theme. 
Marketing professionals: 
Marketing professionals was identified from academic and practitioner 
interviews and survey responses. The examples given by the participants 
described the relationship between marketing professionals and 
designers: 
‘Designers in the past worked for the marketing department, they 
worked in graphics or product design context, engineering, and 
technical and so on.’ (Practitioner P14, interview, June 2013) 
‘A very fancy word promoted by marketing professionals about the 
designers’ ability to translate descriptive words into images. It is 
unclear if a designer or others are employing design thinking when 
they are designing or when they are thinking about designing. Largely, I 
believe it is hype.’ (Academic A23, survey, August 2013) 
From these examples it appeared that marketing professionals were still 
heavily involved in the design industry. However, their roles today could be 
different. The evidence suggested that it belonged to the supporting 
theme. 
Software engineers: 
Software engineers emerged from an academic interview when the 
interviewee gave an overview of the shift from graphic to communication 
design: 
‘The shift from graphic to communication design. That whole side of 
the import was missing. It is funny if you were to go to ACM and KAI 
conferences and you were to type in design thinking you get very little 
in fact what you are seeing is a whole bunch of software engineers 
desperate to get their hands on qualitative social research methods, 
more creative generative design method, better ideation strategies so 
in funny ways in the early 80s-90s and there was a gap because there 
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was all these people just trying to stomach the wave of technology that 
was coming…’ (Academic A27, interview, June 2013) 
From the example, it appeared that other than designers and 
practitioners from other fields; software engineers were also interested in 
understanding and applying design thinking.  
5.5.4.3. Impact 
 
Impact was a common characteristic identified from the literature review. 
The common characteristic had the following meaning: impact was the 
result of using design thinking to solve the problem identified. In the 
context researched, impact could be a new product created by using 
design thinking, an example from the literature would be the creation of 
Swatch (Verganti, 2009: 68–73). Using Quartz movement, Swatch design 
a low cost Swiss made watch and introduced the concept of watches as 
fashion items. Impact could also be competitive advantage over 
competitors. An example of better performance would be the Brabham F1 
suspension design described in chapter 2.4.2. An example of unique 
selling point of a product would be the extensive use of polymer in 
Mothercare’s Via Multibuggy when it was launched in the 1980s (see 
Chapter 2.4.3). These were just a few examples of what impact could be. 
Same as the previous common characteristics the meaning of impact was 
used in the axial coding phase of content analysis to identify supporting 
evidence from the data sets. Tables 36-37 shows the data coded under 
impact: 
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Words 
Number of 
sources 
Sources Frequency 
Impact 2 
IN7 A30, A36 
6 
OS  
Development 4 
IN  
6 
OS 
A7, A8, A21, 
P13 
Ideas 3 
IN  
3 
OS A4, A21, P2 
Alternatives 1 
IN  
1 
OS A4 
Outcome 4 
IN P15, P17 
4 
OS A17, P5 
Adaptation 1 
IN  
1 
OS A33 
Creative informed 
decision 
1 
IN  
1 
OS A7 
Creativity 5 
IN A36, P14, P18 
5 
OS A7, A19 
Experience 4 
IN A28, P14 
4 
OS A5, A18 
Innovation 8 
IN 
A27, A28, A36, 
P14, P18 14 
OS A3, A10, A16 
Disruptive 
innovation 
1 
IN P18 
1 
OS  
Social innovation 2 
IN A27 
3 
OS P7 
Integration 1 
IN  
1 
OS A25 
Knowledge 
generation 
1 
IN A29 
1 
OS  
Market outcome 2 
IN P15 
2 
OS P2 
Marketing tool 2 
IN  
2 
OS A6, A9 
Open-ended 
outcome 
2 
IN P18 
2 
OS A5 
Outputs 3 
IN P14, P17, P20 
3 
OS  
Profit 4 
IN P15, P17, P19 
6 
OS A6 
Solution 10 
IN 
A27, A30, A35, 
A36, P14 
18 
OS 
A4, A21, A31, 
P4, P7 
Tool kit 3 
IN A27, A29, P18 
3 
OS  
Product eco, 
service system 
7 
IN 
A29, A35, A36, 
P14, P15, P17 9 
OS P3 
Table 36 Words coded under the common characteristic impact during content analysis 
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 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
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Words 
Number of 
sources 
Sources Frequency 
Industrial product 2 
IN8 A29 
2 
OS A8 
Product 9 
IN A27, A29, P14 
11 
OS 
A2, A4, A7, A8, 
A18, P2 
Service 4 
IN A35 
4 
OS A3, P2, P4 
Service system 4 
IN 
A27, A29, A36, 
P17 4 
OS  
System 7 
IN 
A27, A28, A29, 
P14, P19 5 
OS A18, P4 
Production 2 
IN A28 
2 
OS A26 
Strategy 8 
IN 
A27, A30, A35, 
P14, P19 11 
OS A4, A16 
Creativity formula 1 
IN  
1 
OS A21 
Value 7 
IN A36, P15, P17, 
10 
OS A5, A9, A16 
Notion of satisfying 2 
IN A28 
2 
OS P15 
Unique selling point 
(USP) 
1 
IN P19 
2 
OS  
Table 37 Words coded under the common characteristic impact during content analysis 
(Continued from Table 36) 
  
                                            
8
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
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Figure 62 The common characteristic ‘impact’ and its supporting evidence 
Figure 62 shows the data coded under impact during axial coding and 
presents the links between them. From the data two nodes (development 
and production) had no sub-categories coded under them so they formed 
part of the evidence but did not become supporting themes. The following 
became supporting theme as they had data coded under them: 
 Ideas 
 Outcome 
 Product eco, service system 
 Strategy 
 Value 
The following section presents nodes that had examples provided by the 
participants to further the understanding behind their meaning. 
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Ideas 
Ideas was coded as a supporting theme for impact because of the 
meaning of the word from the language point of view and the example 
given by the participants. An example given by the participants was design 
thinking being a magical formula of creativity that generates ideas. The 
evidence suggested ideas was to be coded under impact.   
Alternatives 
Alternatives was coded under ideas, it emerged from an academic survey 
response. The participant used it to describe alternative as a result of 
using design thinking to solve a problem. 
Outcome 
Outcome was a supporting theme identified from the data gathered. The 
following were coded under it: adaption, creatively informed decisions, 
creativity, experience, innovation, integration, knowledge generation, 
market outcomes, market tool, open-ended outcomes, outputs, profit, 
solution and tool kit. 
Adaption 
It was coded under outcome because of the example provided by the 
participant. The participant stated adaption as part of the outcome of 
solving a traditional design problem. The evidence suggested it was to be 
coded under outcome. 
Creatively informed decisions 
The academic gave an example of the meaning of creatively informed 
decisions: 
‘In particular I see design thinking as the generalization of 
methodologically making creatively informed decisions, for almost any 
context.’ (Academic A7, survey, June 2013) 
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From that example given, it appeared that the phrase belonged to 
outcome as the example was describing a result of employing design 
thinking. 
Creativity 
Creativity emerged from interviews and survey responses given by 
academics and practitioners. One of the examples provided stated 
‘people use design thinking for creativity and innovation’. From the 
contexts in which the evidence emerged from it was coded under 
outcome.  
Experience 
From the context from which the word emerged, the data suggested 
experience was seen as an end product: 
‘Aimed at the psychological goal of an object or event/experience, 
whether simple or complex.’ (Academic A5, survey, June 2013) 
‘User experience is another big system that feeds into it. Partly 
because of the cross fertilisation from the software industry where the 
user experience has become a dominate way of thinking. People that 
design products are now thinking how a product is situated in an entire 
user experience spectrum rather than on its own.’ (Academic A28, 
interview, July 2013) 
Therefore, it was coded under outcome.  
Innovation 
From the context from which it emerged, it appeared innovation was seen 
as an outcome of employing design thinking. Here was an example 
provided by one of the participants: 
‘(…) a lot of people use design thinking for creativity and innovation 
and thinking outside the box.’ (Practitioner P18, interview, December 
2013) 
The example above justified coding innovation under outcome. 
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Social innovation 
Social innovation was one of the two phrases coded under innovation. 
The participants saw it as an outcome of design thinking; therefore, from 
the evidence provided it was coded under innovation. Below was an 
example given: 
‘So a quick example is that in NYC I was involved in a DESS project so 
it is a network of researchers concern about design for sustainability 
and social innovation this particular methodology is that designers 
don't come up with the good ideas they find good ideas hidden in the 
community they community has people already innovating sustainable 
lifestyle.’ (Academic A27, interview, July 2013) 
Disruptive innovation 
Disruptive innovation was also coded under innovation; it was identified 
from a group interview with practitioners. The participants used how the 
first Apple iPod was designed as an example of disruptive innovation. 
From the example given it made sense to code it under innovation. 
Integration 
Integration was identified from an academic survey response. It was 
coded under outcome because of the context in which it emerged from. 
The academic believe integration was the result of design thinking. 
Therefore, it was coded it under outcome as suggested by the evidence. 
Market outcomes 
From the context that the examples emerged from it appeared that 
market outcomes belonged to outcome. Below was an example given: 
‘It is making people realise that it is worthwhile investing in design 
whatever your industry is whether is consumer products or something 
completely different needs an aspect of design in to make it sellable 
and advertising.’ (Practitioner P15, interview, June 2013) 
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Marketing tool 
It was coded under outcome because both of the academic who 
responded believed design thinking was being used as a marketing tool 
for businesses. From that point of view, it appeared that the marketing 
tool aspect of design thinking was an outcome of employing it. 
Open-ended outcomes 
From the context from which it emerged, the data suggested that it should 
be coded under outcome. In addition to the evidence from the data, 
literature written by practitioners also suggested that design thinking 
often created open-ended outcomes (Brown, 2009 and Martin, 2009). As 
the evidence suggested it was logical to code the phrase under outcome. 
Outputs  
It was coded under outcome because of the examples that were given by 
the participants: 
‘Yes properly, commercial is more concern with result and money. 
There is a bias towards can we sell it, is it viable and can we make it a 
product?’ (Practitioner P17, interview, September 2013) 
‘We might look ahead the output might be something a long way down 
the road map or pipe line the next stage is to bring that closer to home. 
The less traditional is to see what happens won't have the answer 
straight away.’ (Practitioner P20, interview, December 2013) 
From these examples given it appeared that outputs belonged to outcome. 
Profit 
From the examples given by the participants, it was cleared that profit 
belonged to outcome, as profit was a way to quantify the impact of design 
thinking. 
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Solution 
From the contexts in which it emerged from, it appeared that solutions 
were an expected outcome of employing design thinking for problem 
solving. Therefore, it was coded under outcome. Below were some 
examples provided by the participants: 
‘All I can suggest is that it is about looking to generate an acceptable 
solution from a set of problematic contexts.’ (Academic A4, survey, 
June 2013) 
‘I have used DT in the classroom to frame a collaboration process with 
students. I have also used DT in corporate settings with a design studio 
framing business problems and processes to create new cultural 
solutions inside the businesses.’ (Practitioner P4, survey, June 2013) 
Tool kit 
It was coded under outcome because of the examples provided. One of 
the examples provided stated design tool kits were ways that designers 
communicating their ways of working and knowledge to non-designers.  
Product eco, service system  
Product eco, service system was the fourth supporting theme emerged 
from the data gathered. The following was coded under it: industrial 
products, products, service, service systems and systems.  
Industrial products 
It was given as part of the responses provided by the participants when 
asked about their previous experience of employing design thinking. As a 
result of the contexts in which it emerged from, it was coded under the 
supporting theme. 
Product 
Product was coded separately from industrial products because of the 
examples given by the participants. From the examples given the products 
that the participants were describing were physical objects rather than 
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non-physical products such as a service. As a result of these description 
product was coded separately.  
Service 
From the context from which it emerged, the participants saw it as an 
outcome of design thinking as a result it was coded under the supporting 
theme. 
Service system 
Despite it being similar to service in terms of meaning, it was coded 
separately because of the examples given in the interviews. From the 
interviews, service system was used by the participants to describe 
services that require a series of interacting and co-operating parties’ to 
fully function. One participant used the iPhone as an example.  
System 
From the examples given, it appeared the participants saw system as an 
outcome of design thinking. Below were some of the examples given: 
‘Some interesting thing has happened. I suppose what I noticed 
something that happened here two years ago is how interested is 
everyone is in context, systems and ecologies. There is a real 
awareness amongst staff and students that design don’t exist in 
isolation.’ (Academic A28, interview, July 2013) 
‘Design thinking is an iterative process that involves reframing the 
problems at hand, thinking bigger, redesigning systems that affect the 
original problem.’ (Practitioner P4, survey, June 2013) 
Strategy 
Strategy was the next supporting theme identified from the data. It was 
coded under impact because the examples given described it as an 
outcome of using design thinking: 
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‘An ill-defined hype term for a general method / strategy in essence 
what designers have always done.’ (Academic A16, survey response, 
June 2013) 
‘It is a collaborative and multidisciplinary way of looking at, sketching, 
and proposing new systems and strategies in business, culture, 
political systems, health systems and the other organizing frameworks 
that affect our lives.’ (Practitioner P4, survey, response, June 2013) 
Creativity formula 
It was used by the participant to describe a potential impact that non-
designers expect when employing design thinking: 
‘From outside design, design thinking is a way to try and understand 
what designers do, as if somehow it's a magical formula for creativity.’ 
(Academic A21, survey, June 2013) 
From the example provided, it appeared creativity formula belonged to 
the supporting theme. 
Value 
Value was the final supporting theme of impact. It was coded under 
impact because of the evidence from the literature review. Literature 
written by practitioners (Martin, 2009 & Verganti, 2009) often stated the 
employment of design thinking was a way of gaining competitive 
advantage; the advantages gained were often quantified by value in the 
form of numbers or features. As a result of the evidence provided in the 
literature value was coded under impact. The following were coded under 
value: notions of satisfying and unique selling points (USP). 
Notions of satisfying 
It was coded under the supporting theme because of the participants 
believed it was a specific outcome of using design thinking as shown in 
the examples below: 
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‘One of the things which I think is really important about design 
thinking for me is that notion of satisfying.’ (Academic A28, interview, 
July 2013) 
‘Let's be honest we are here to make products that is 99% of time we 
are here to make a product that is commercial success and make 
money. Second reason we might be here is we are doing to improve 
people's lives that links back to the money thing and people are paying 
for the product that will improve the quality of life.’ (Practitioner P15, 
interview, June 2013) 
Unique selling points (USPs) 
Unique selling points (USPs) was also coded under value. It was coded 
under the supporting theme because the participants used it to quantified 
value created through design activity. From the examples provided it was 
logical to code it under value.  
5.5.4.4. Processes (CC) 
 
Processes (CC) was the final common characteristic identified form the 
literature review. The common characteristic had the following meaning: 
Processes (CC) were the strategies, steps or processes developed or used 
to solve the problems given. In the context researched, examples of 
process would be the ‘user centred design processes’ or prototyping with 
CAD and 3D printing. Same as the previous common characteristics the 
meaning was used in the axial coding phase of content analysis to identify 
supporting evidence from the data sets. Tables 38-41 present the data 
that was coded under processes (CC): 
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Words 
Number of 
sources 
Sources Frequency 
Process 14 
IN9 
A28, A29, A30, 
A36, P14, P15, 
P17, P20 31 
OS 
A6, A18, A19, P1, 
P2, P4 
Approach 8 
IN 
A27, A35, P14, 
P15, P19 17 
OS A12, P11, P13 
Business process 1 
IN  
1 
OS P5 
Cognition 5 
IN 
A27, A29, A30, 
P14 13 
OS A23 
Abductive 
reasoning 
1 
IN  
1 
OS A4 
Deduction 2 
IN A29 
2 
OS P7 
Design cognition 1 
IN A29 
5 
OS  
Disposition 1 
IN A36 
7 
OS  
Extract and read 3 
IN A27, P15, P18 
3 
OS  
Fusing people 
with things 
1 
IN A27 
1 
OS  
Induction 2 
IN A29 
2 
OS P7 
Mind-set 1 
IN A36 
1 
OS  
Thinking 12 
IN 
A27, A30, A35, 
P14, P16, P18 
22 
OS 
A2, A22, A24, 
A26, P1, P4 
Academic 
thinking 
1 
IN  
1 
OS A9 
Analytical 
thinking 
1 
IN A30 
1 
OS  
Creative thinking 6 
IN A27, A30, P18 
10 
OS A6, A7, A12 
Designerly 
thinking 
4 
IN 
A29, A30, A35, 
P16 11 
OS  
Intuitive thinking 2 
IN A30 
1 
OS  
Lateral thinking 1 
IN  
1 
OS A6 
Table 38 Words coded under the common characteristic processes during content analysis 
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 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
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Words 
Number of 
sources 
Sources Frequency 
Logical thinking 1 
IN10  
1 
OS A7 
Process thinking 1 
IN  
1 
OS A25 
Quantitative 
thinking 
1 
IN A27 
1 
OS  
Systems thinking 3 
IN A29, P14 
4 
OS P5 
Technological 
thinking 
1 
IN A30 
1 
OS  
Thinking about 
design 
4 
IN A35 
4 
OS A4, A23, P2 
Visual thinking 2 
IN A27, A36 
2 
OS  
Creative 
processes 
7 
IN 
A35, P16, P17, 
P18 8 
OS A3, A4, P6 
Brainstorming 6 
IN 
A27, A35, A36, 
P17 13 
OS P3, P8 
Combination of 
creative instinct 
and research 
methodologies 
1 
IN  
1 
OS P13 
Decision making 6 
IN P15, P18 
10 
OS A7, P1, P5 
Design (verb) 25 
IN 
A27, A28, A29, 
A30, A35, A36, 
P16, P17, P20 
79 
OS 
A2, A3, A5, A7, 
A8, A13, A15, 
A16, A17, A18, 
19, A21, A23, 
A33, P2, P3, P4, 
P5 
Design process 15 
IN 
A27, A29, A30, 
A36, P15, P17, 
P19, P20 25 
OS 
A7, A9, A21, P4, 
P5, P7, P8 
Co-creation and 
participatory 
design 
3 
IN A27, P17 
4 
OS P1 
Co-design 1 
IN P17 
9 
OS  
Design methods, 
methodology 
5 
IN A27 
8 
OS A17, A8, A15 
Table 39 Words coded under the common characteristic processes during content analysis 
(Continued from Table 38) 
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 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
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Words 
Number of 
sources 
Sources Frequency 
Generative design 1 
IN11 A27 
1 
OS  
Ideas creation 3 
IN A27, P14 
3 
OS A21 
Multidisciplinary 
design 
1 
IN A27 
1 
OS  
New product 
development 
2 
IN P20 
3 
OS A7 
Prototyping 6 
IN A27, A28 
7 
OS 
A21, A31, A33, 
P8 
Sketching 1 
IN P15 
1 
OS  
Styling 1 
IN P15 
1 
OS  
User centred 
design 
5 
IN 
A27, A36, P18, 
P20 5 
OS P12 
Design tools 1 
IN A36 
1 
OS  
Frame creation 1 
IN A35 
7 
OS  
Human-centred 
process 
2 
IN A36 
2 
OS P7 
Innovate, 
innovative 
2 
IN A27 
2 
OS P2 
Innovation 
management 
1 
IN A35 
4 
OS  
Methodology 10 
IN 
A27, A30, A35, 
P14, P17, P18, 
P19 
18 
OS A7, A11, A26, P13 
Methodological 
driven process 
1 
IN A27 
1 
OS  
Problem analysis 1 
IN  
1 
OS A21 
Problem framing 6 
IN A27, A36, P18 
9 
OS A19, P2, P4 
Problem solving 17 
IN 
A35, A36, P14, 
P18 
31 
OS 
A6, A11, A16, 
A19, A21, A23, 
P2, P5, P7 
Problem 
understanding 
2 
IN  
3 
OS A21, P7 
Qualitative 
research 
1 
IN A27 
2 
OS  
Empirical 
research 
2 
IN A35, P20 
5 
OS  
Table 40 Words coded under the common characteristic processes during content analysis 
(Continued from Table 39)  
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Words 
Number of 
sources 
Sources Frequency 
Mapping 1 
IN12 P14 
1 
OS  
Observation 2 
IN P14, P20 
3 
OS  
Research by 
design 
3 
IN A27, A28, A29 
5 
OS  
Research design 1 
IN A27 
1 
OS  
Research for 
design 
3 
IN A27, A28, P17 
6 
OS  
Research of 
design 
4 
IN 
A27, A29, A35, 
P17 4 
OS  
Role playing 2 
IN P20 
2 
OS P3 
Theory 
construction 
1 
IN  
1 
OS A31 
Social process 1 
IN  
1 
OS A21 
Technique 1 
IN A36 
2 
OS  
Table 41 Words coded under the common characteristic processes during content analysis 
(Continued from Table 40) 
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Figure 63 The common characteristic ‘process’ and its supporting evidence 
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Figure 63 shows the data coded under the processes (CC) during axial 
coding and present the links between them.  From the data, six nodes had 
no sub-categories coded under them; those were: business process, 
decision making, problem analysis, problem framing, problem solving and 
problem understanding. Therefore, they formed part of the evidence but 
did not become supporting themes. The following became supporting 
themes as they had data coded under them:  
 Cognition 
 Creative processes 
 Design (verb) 
 Innovate, innovative 
 Methodology 
 Qualitative research 
The following section presents nodes that had examples provided by the 
participants to further the understanding behind their meaning. 
Cognition 
Cognition was one of the supporting themes with the most data coded 
under it. The following was coded under it: abductive reasoning, design 
cognition, deduction, extract and read, fusing people with things, 
induction, mind-set and thinking. Cognition was coded under processes 
(CC) as a supporting theme because of the meaning of the word. In 
addition to the meaning of the word, evidence from the literature review 
and responses from the participants suggested that without cognition 
there would be no design thinking. Therefore, the word was coded as a 
supporting theme as suggested by the data. Below was an example: 
‘The cognitive act or the kinds of thinking that is employed during 
design activity or the process of designing and design practice. In 
commercial setting I have no idea. I suspect the reason for employing 
design thinking in these workshops maybe try to use it as a method to 
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get people to think in a certain way or different way about something.’ 
(Academic A30, interview, July 2013) 
Design cognition 
Design cognition emerged from an academic interview. From the 
interview it appeared that the participant was using the phrase to 
describe the specific a way of thinking that designers used. As a result of 
the example provided, it was coded under cognition.  
Disposition 
It was coded under cognition because of the examples given in the 
interview. The interviewee was describing disposition as an important 
mind set to have when employing design thinking because without it 
design thinking could not be used to its full potential. Below was the 
example given: 
‘Disposition, design thinking is disposition, I think this idea of do you 
have a mind-set towards ambiguity or are you developing a cultural 
creative environment.  I feel like you go through a process and driven 
by human needs and involve experts and create impact but if we don't 
have design disposition or that openness you are not doing design 
thinking.’ (Academic A36, interview, August 2013) 
Extract and read 
From the interviews it appeared the participant used the phrase to 
describe how designers read a situation when problems were given to 
them. Therefore, from the example given it was coded under cognition. 
Below were some examples from the interviews: 
‘I think that is crucial kind of component that I would add is that the 
ability to extract and read. The second one, if goes under the name of 
Bruno… designers see people as monsters they see them as people 
plus things.’ (Academic A27, interview, June 2013) 
‘As a product designer you don't have to be an expert but you need to 
be able to extract the right information from experts that is what the 
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difficulty that what makes you good at communicating and absorbing 
the right information.’ (Practitioner P15, interview, June 2013) 
Fusing people with things 
The interviewee was using the phrase to describe a cognitive ability that 
designers appear to have when seeing objects and people together. From 
the example given the phrase was coded under cognition: 
‘Designers see something different when you have glass on and iPhone 
on your hands. Fusing between people and things is something that 
designers can see and others can't.’ (Academic A27, interview, June 
2013) 
Mind-set 
The participant used the phrase to describe a certain thought process 
required to employ design thinking. The example given suggested mind-
set was to be coded under cognition. 
Thinking 
It was coded under cognition because of the meaning of the word. 
Furthermore, thinking also had the most amount data coded under it 
forming a sub-category. The next section presents the data coded under 
thinking. 
Academic thinking 
The participant used it to describe the different mind-set behind 
commercial and academic applications of design thinking: 
‘Design is being seen more as a marketing tool by the managers to 
make people consume. Academic thinking brings in value base of 
design.’ (Academic A9, survey, June 2013) 
It was coded under thinking because of the context in which it emerged 
from. 
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Analytical thinking 
From the interview the participant listed it as a requirement for creative 
thinking. Therefore, it was coded under thinking. 
Creative thinking 
It was coded under thinking because of the examples given by the 
participants:  
‘A trained approach to creative thinking.’ (Academic A12, survey, June 
2013) 
‘If you think about creative thinking as a whole where does it fit in as 
creative thinking? Something to look into is creative thinking and 
design thinking the same thing or people just use creative thinking as a 
term that brings together lots of different methods? In which case a lot 
of people use design thinking for creativity and innovation and thinking 
outside the box.’ (Practitioner P18, interview December 2013) 
Some of these viewpoints given appeared to be similar to those identified 
from the literature review.  
Designerly thinking 
The participants used designerly thinking to describe the unique ways of 
how designers think; therefore, it was coded under thinking. 
Intuitive thinking 
From the interview the participant was listing it as a requirement in order 
to conduct creative thinking; therefore, it was coded under thinking for 
that reason. 
Lateral thinking 
Lateral thinking emerged from an academic survey response. It was used 
to describe a participant’s view on what design thinking is: 
‘I find it very unclear, but would just summarise it as the problem-
solving process used by many designers. I suspect it's very similar (or 
225 
 
possibly the same as) creative thinking or lateral thinking.’ (Academic 
A6, survey, June 2013) 
As a result of the example provided, it was coded under thinking. 
Logical thinking 
It was used by the participant to describe his or her view on what design 
thinking is. The example given showed the phrase was used to describe a 
specific mode of thinking; therefore, it was coded under thinking. 
Process thinking 
Process thinking was identified from an academic survey response (A25). 
It was coded under thinking because the phrase was used to describe the 
participant’s viewpoint of design thinking being a combination of a certain 
way of thinking: 
‘The integration of all types of process thinking.’ (Academic A25, survey, 
June 2013) 
Quantitative thinking  
It was coded under thinking because the participant used it to describe a 
certain mode of thinking used by managers:  
‘It is the different between a design firm positioning itself as a 
management and strategic consultant on the ideas part. And Roger 
Martin attempting to break the dominance of quantitative thinking in 
business management.’ (Academic A27, interview, June 2013) 
System thinking 
It was coded under thinking because it was used by the participants to 
describe a certain mode of thinking. Furthermore, the findings from the 
literature review showed that some literature written by practitioner 
claimed that design thinking was a holistic way of problem solving; 
therefore to successfully employ it, the users must think holistically. This 
concept was similar to the examples given by the participants; therefore, 
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from the findings it appeared systems thinking  was to be coded under 
thinking.  
Technological thinking 
It was used by the participant to describe the requirement of a creative 
mind. It was coded under thinking because of it being used by the 
participants to describe a certain mode of thinking.  
Thinking about design 
From the response given by the participants the phrase was used to 
describe the cognitive act of thinking about design or describing what 
they believed design thinking was. Therefore from the way the phrase was 
used, it was coded under thinking. 
Visual thinking 
From the interviews it appeared that the participants were using the 
phrase to describe a certain way thinking that heavily relied visuals. As a 
result of the contexts in which the examples were identified it was coded 
under thinking: 
‘Normally if you just use to spared sheets and charts and word 
documents with tables. You end up with a standardise curriculum it is 
only begin when you use a richer visual thinking that you actually come 
up with more interesting things.’ (Academic A27, interview, June 2013) 
Creative processes 
Creative processes was another supporting theme identified from the 
data. The following were coded under it: brainstorming and combination 
of creative instinct and research methodologies. A number of participants 
also stated design thinking being a creative process of creating 
innovation and new services; therefore, according to the examples given it 
appeared to belong to processes. In addition to the findings from the 
interviews and surveys, data from the literature review suggested that 
literature written by practitioners often presented design thinking as a 
creative process (Berger, 2009; Martin, 2009; Nussbaum, 2013); 
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therefore, from that viewpoint, it made sense to code it under processes 
as a supporting theme.  
Brainstorming 
It was coded under the supporting theme because of the examples given; 
the examples stated brainstorming is a creative technique that is use for 
generating ideas. The data suggested it was to be coded under creative 
processes.  
Combination of creative instinct and research methodologies 
It was coded under creative processes because it was used to describe 
the participant’s views of what design thinking is. 
Design (verb) 
The supporting theme was identified regularly throughout the data. 
Design process was the only phrase to be coded under the supporting 
theme; however, plenty of data was coded under design process. The next 
section presents them in detail. Design (verb) was coded under processes 
because of the meaning of the verb and the contexts in which it emerged 
from. The examples given suggested the participants were talking about 
the act of designing. Below is an example: 
 ‘At the moment I am trying to set up a serious of workshop trying to 
expand my business. I got product and service design but I don't want 
to spend all my life designing stuff for people’ (Practitioner P17, 
interview, September 2013) 
Design process 
Design process was the only phrase coded under the supporting theme. It 
was coded under the supporting theme because of the examples given by 
the participants: 
‘Design thinking is the application of design process and methods 
inside and outside typical contexts.’ (Academic A7, survey, June 2013) 
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‘A design process that originates from the user's POV and grows 
through brainstorming, collaboration, and prototyping.’ (Practitioner P8, 
survey, June 2013) 
The following was coded under design process: co-creation and 
participatory design, co-design, design methods and methodology, 
generative design, ideas creation, multidisciplinary design, new product 
development, prototyping, sketching, styling and user centred design.  
Co-creation and participatory design 
The two phrases were put together because the evidence from the data 
suggested they had a similar meaning to each other. Co-creation and 
participatory design were used by the participants to describe design 
processes that heavily involve users when creating the solutions to the 
problems. The examples given appeared to suggest co-creation and 
participatory design belonged to design process.  
Co-design 
It was coded separately to the previous node (co-creation and 
participatory design) because it was different to it as shown by the 
example given: 
‘Co-design is kind of like that where you facilitate an environment 
where creativity can flourish but then your knowledge and skills kind of 
push it or lean it on bits that have potential from your knowledge or 
experience or push for bits that you are interested in even.’ 
(Practitioner P17, interview, September 2013) 
From the example, it appeared that co-design was a design process 
commonly used and it had a different meaning to co-creation; therefore, it 
was coded separately to the previous node. 
Design methods and methodology  
It was coded under the supporting theme because the phrase was used 
by the participants to describe specific methods used by designers. 
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Therefore, the contexts in which the data originated from suggested it was 
to be coded under design process.   
Generative design 
It was coded under design process because the interviewee used it to 
describe a specific way of designing: 
‘(…) Liz Sanders kind of generative design where it is verging on 
participatory design early fuzzy front end of those processes. I would 
say that is the difference and the space between those two has not 
been bridge either academically or in the commercial sense.’ 
(Academic A27, interview, June 2013) 
Ideas creation 
It was coded under design process because the participants used the 
phrase to describe design thinking’s purpose of creating ideas and 
generating solutions. 
Multidisciplinary design 
The participant used the phrase to describe the possible processes used 
during an open-ended multidisciplinary design project. As a result of the 
processes described it was coded under design process. 
Prototyping  
It was coded under design process because of the findings from the 
literature review and the data gathered. The literature review findings 
suggested prototyping to be an important part of the design process. The 
data gathered from interviews and survey also provided evidence in a 
similar light; therefore, it was logical to code prototyping under design 
process.    
Sketching 
Sketching was coded under design process. Literature written by 
academics suggested sketching was a vital visualisation and 
communication tool used by designer; therefore from that point of view, it 
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was logical to code sketching under design process. In addition to the 
literature review findings, the interviewee stated sketching was an 
important visualisation tool when practicing industrial design.  
User centred design 
The participants used the phrase to describe a certain ways of designing 
that required users’ participation:  
‘On the process you have user centred design approach, for me I would 
put user centred as a driver that is my view. And processes are more 
like the techniques for getting it done.’ (Academic A36, interview, 
August 2013) 
‘I think the basic principles user centred approach, empathic with 
consumers at the start, it is very similar process that you use to 
develop products, you just apply that to different sectors is what I think 
is really interesting.’ (Practitioner P20, interview, December 2013) 
From the examples above it appeared that user centred design was to be 
coded under design process. 
Innovate and innovative   
It was coded under design process because the participant used it to 
describe what design thinking does: 
‘Stronger forms of design thinking may be employed in a more 
definitive way, often resulting in the framing of a problem that is 
unexpected and innovative.’ (Practitioner P2, survey, June 2013) 
Innovation management 
It was used by the participant to describe how business schools in 
American Universities portrayed design thinking: 
‘They basically rephrase that are already in innovation management 
literature and it is exactly the same stuff. Just put the word design here 
and there. They have not engaged the design discipline to understand 
what design could bring, innovation management was a bit stall and 
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this was the way to give it a 2nd life or 3rd life. It is some techniques in 
there that designers used but those have been in innovation 
management before there. It is nothing new at all.’ (Academic A35, 
interview, August 2013) 
Methodology 
Despite its possible similarities to design process, it was coded separately 
because the examples given by the participants were not specifically 
describing design methods or processes: 
‘Methodology for transdisciplinary problem solving.’ (Academic A11, 
survey, June 2013) 
‘We used a transdisciplinary approach. We used a local mind-set with 
our own methodologies that are better adapted to peripheral design 
practices.’ (Practitioner, P13, survey, June 2013)   
The examples given showed a difference to those given for design 
process; as a result, it was coded separately. 
Methodological driven process  
It was coded under the supporting theme because the interviewee used it 
to describe the methodology used to solve a changeable social problem. 
Qualitative research 
Qualitative research was the final supporting theme identified from the 
data. The following was coded under it: empirical research, mapping, 
observation, research by design, research design, research for design, 
research of design, role playing and theory construction. Qualitative 
research was coded as a supporting theme because of the data that was 
coded under it. The data coded under it provided evidence suggesting 
qualitative research are part of the processes used within design thinking. 
Empirical research  
The interviewees used the phrase to describe a specific way of conducting 
research that involved observation and experiments. Therefore, the 
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meaning of the phrase and the examples provided appeared to suggest it 
belong to the supporting theme. 
Mapping 
The interviewee used it to describe a specific research technique; 
therefore, it was coded under the supporting theme: 
‘Cognition is about mapping experience of observation in the world, 
plus thoughtfulness plus perception of what might be comes in.’ 
(Practitioner P14, interview, June 2013) 
Observation 
It was coded under qualitative research because it was a qualitative 
research technique. Furthermore, the interviewees stated it was a 
research technique that they employed regularly during design projects. 
Research design  
From the interview the academic was using to describe the act of 
designing research activity; therefore, it was coded under qualitative 
research. 
Research by design 
It was used by the interviewees to describe research activity conducted by 
designers or designer researchers:  
‘I am not sure what exactly would it mean for academics to apply 
design thinking other than in the second meaning I indicated which is 
academics taking a design approach to how design conducts research.’ 
(Academic A29, interview, July 2013) 
It was coded under qualitative research because of the examples 
provided by the participants.  
Research for design 
Research for design was identified from examples given by the 
participants when they were discussing the difference between 
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commercial and academic design research. The examples provided 
argued that research for design was the commercial version of research 
by design: 
‘If you are doing design thinking research you would just get on with it, 
allocate this amount of time and there won't be a sense of urgency I 
would have thought. Get your results; the reason of doing it would be 
getting the results. If you are doing it commercially you would speed it 
up and refer to stakeholders for progress update. They would get upset 
because they wouldn't understand what an ambiguous process it is 
anyway but any result you come out at the end would have to be 
numbers or commercial and sold no matter what it is. In academia the 
results you can report, whereas in commercial environment the results 
you can sell. There is a different attitude and direction towards it.’ 
(Practitioner P17, interview, September 2013) 
Research of design 
The participants used the phrase to describe research towards design 
conducted by those who were interested in understanding what design 
was: 
‘So I normally take academic to be research focused so the application 
of design thinking in any of those meanings for research project would 
be different to a commercial project for example as products have end 
points.’ (Academic A29, interview, July 2013) 
‘I think that design research, serious design research trying to find out 
what are the features of design and design practices and how do they 
work.’ (Academic A35, interview, August 2013) 
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5.5.4.5. ‘Design problem,’ traditional or non -traditional 
 
‘Design problem’, traditional or non-traditional was a common 
characteristic identified from the pilot studies. It was identified from 
content analysis conducted on the pilot’s data. It had the following 
meaning: this characteristic described the nature of the problem 
identified. In the context researched, a traditional design problem would 
be designing a new range of power tools to increase the brand’s market 
share. A non-traditional design problem would be using design to increase 
the detection rate of potential terror suspects at airports. The examples 
were identified from the literature review and case studies analysis. Same 
as the previous common characteristics the meaning was used in the 
axial coding phase of content analysis to identify supporting evidence 
from the data sets. Tables 42-43 present the data that was coded under 
‘design problem’, traditional or non-traditional: 
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Words 
Number of 
sources 
Sources Frequency 
Problems 3 
IN13 P14, P15 
4 
OS A21 
Problem, 
context, domains 
12 
IN 
A27, A35, A36, 
P15,P17, P19 17 
OS A4, A7, A26, P2 
Design context, 
domain 
10 
IN 
A28, A29, A30, P15, 
P16,P17, P20 23 
OS A7, P2, P5 
Design 
challenges 
2 
IN A35, A36 
2 
OS  
Design problems 12 
IN 
A27,A29, A30, A35, 
A36, P17 
24 
OS 
A17,A26, P1, P2, 
P4, P7 
Design Science 1 
IN  
2 
OS P5 
Learning 
problem 
1 
IN  
1 
OS A36 
Wicked problems 4 
IN P2, P4, P7, P13 
4 
OS  
Wickedness 1 
IN  
1 
OS P2 
Non-design 
context 
6 
IN 
A29, A35, P15, P16, 
P17 13 
OS A7 
Business 11 
IN 
A27, A29,A35, A36, 
P14, P15, P16, P17 23 
OS A7, P4 
Commercial 
business 
8 
IN A27, A30 
8 
OS 
A2, A16, A17, A21, 
P1, P2 
Complex 
problems 
4 
IN A27, A35, P14 
4 
OS A4 
Business 
problems 
1 
IN  
1 
OS P5 
Empathic 1 
IN  
1 
OS A22 
Empathic 
engagement 
1 
IN  
1 
OS A10 
Fuzzy front end 2 
IN  
2 
OS P12, A30 
Holistic 1 
IN P14 
1 
OS  
End to end 1 
IN P14 
2 
OS  
Ill-defined 
problems 
2 
IN A30 
4 
OS P12 
Table 42 Words coded under the common characteristic ‘design problem’, traditional or non-
traditional during content analysis 
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Words 
Number of 
sources 
Sources Frequency 
Open ended 
problems 
2 
IN14 A27, A35 
2 
OS  
Public sector 
challenges 
2 
IN P19 
3 
OS A31 
Policy 6 
IN 
A27, A28, A29, A35, 
P18 9 
OS P1 
Social 4 
IN P17 
7 
OS A21, A33, P4 
Healthcare 1 
IN P19 
1 
OS  
Social problem 5 
IN 
A27, A29, A35, A36, 
P17 6 
OS  
Social and 
ethnography light 
1 
IN A27 
1 
OS  
Unsatisfactory 
situation 
1 
IN  
1 
OS A17 
Non-traditional 
design problem 
9 
IN 
A27, A28, A29, A30, 
A35, A36, P15, P17,  
P18, P20 
23 
OS  
Table 43 Words coded under the common characteristic ‘design problem’, traditional or non-
traditional during content analysis (Continued from Table 42) 
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Figure 64 The common characteristic ‘design problem’, traditional or non-traditional and its supporting evidence
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Figure 64 shows the data coded under ‘design problem’, traditional or 
non-traditional during axial coding and presents the links between them. 
From the data, problem context, domains was the only node coded under 
the common characteristic. The following was coded under problem 
context, domains and became supporting themes with additional data 
coded under them: 
 Design context, domain 
 Non-design context 
The following section presents nodes that had examples provided by the 
participants to further the understanding behind their meaning. 
Design context, domains 
From the responses given the supporting theme had the meaning of 
traditional design problems; the meaning was identified from the 
examples provided by the participants: 
‘A traditional design problem is a requirement that the designer 
whether human or some other agent. That the designer generate the 
specification if followed would enable change. Change in a required 
way.’ (Academic A29, interview, July 2013) 
‘I'm not sure in what sense you are using the word "traditional"—
historically, this term has been used to define non-wicked problems, 
and in that case, very few "traditional" design problems actually exist. 
"Traditional" may also represent traditional contexts of design, such as 
product, visual, or architectural design.’ (Practitioner P2, survey, June 
2013) 
From the examples given, it appeared that from the participants’ 
viewpoints, traditional design problems were mainly to do with designing 
products that had a physical presence. In addition, the examples also 
described the setting of traditional design problems, where a problem or 
opportunity was identified then a solution was designed to solve that 
given problem. The following were coded under the supporting theme: 
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design challenges, design problems, design science, learning problem 
and wicked problems. 
Design challenges 
The interviewees used the phrase to describe design problems that they 
have encountered during their careers. As a result, it was coded under the 
supporting theme. 
Design problems 
It was coded under the supporting theme because the participants used it 
to describe what they believed to be traditional design problems. Below 
were some examples given: 
‘For me a traditional design problem is, defining learning problem 
someone has and creating a pathway to address that learning 
problem.’ (Academic A36, interview, August 2013) 
‘Traditional design problem, make a chair that fits everybody. It is not 
possible or it is very hard or it might be possible.’ (Practitioner P17, 
interview, September 2013) 
Design science 
It was coded under the supporting theme because the participant used it 
to describe his or her view of what a traditional design problem was: 
‘Academic design science is far more rigorous in the creation of 
artefacts and of evaluation the utility of artefacts compared to design 
thinking. Also academic design science must, given all design is 
normative, make every attempt to being transparent about how design 
decisions were made - based on descriptive science literature; 
practical requirement or personal world view of the designer/research.’ 
(Practitioner P5, survey, June 2013)  
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Learning problem 
Learning problem was identified from an academic interview. From the 
participants experience the learning problems he encountered were 
traditional design problems; therefore, it was coded under the supporting 
theme because of the examples given. 
Non-design context 
Non-design context was the second supporting theme of the 
characteristic. From the responses given the supporting theme had the 
meaning of problems outside a design context or belonged to other 
disciplines. The following phrases were coded under the supporting 
theme: business, complex problems, fuzzy front end, public sector 
challenges and social.  
Business  
It was coded under the supporting theme because it was a different 
discipline to design. The following phrases were coded under business: 
business problems and commercial. 
Business problem 
Business problem was identified from a practitioner’s survey response.  
From the response it appeared that the participant was using it to 
describe problems within the business context:  
‘For 15 years I was a business architect - using the levels of business 
process design, job / organization design and technology design to 
solve business problems.’ (Practitioner P5, survey, June 2013) 
Commercial 
The word was used by the participants to describe the environment that 
design thinking could be applied in as a result it was coded under the 
supporting theme. 
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Complex problems 
It was coded under the supporting theme because the participants were 
using the phrase to describe problems outside design that were complex: 
‘The problem with a term like design thinking is that it used to claimed 
too much for the design disciplines as if designers are the only ones 
that can deal with complex social problems.’ (Academic A35, interview, 
August 2013) 
The following were coded under complex problems: empathetic, fuzzy 
front end holistic, ill-defined problem, incorrectly specified, open-ended 
problems and unsatisfactory situation. 
Empathetic 
It was coded under complex problems because the participant listed it as 
a factor of understanding and solving complex problems. 
Fuzzy front end 
It was coded under complex problems because it was often used in 
literature to describe the start of complex problems. In addition, the 
participants also shared similar viewpoints to the literature findings. 
Holistic and end to end 
The interviewee used the phrases to describe the complexity of a system. 
The example given suggested they were to be coded under complex 
problems: 
‘Systems thinking look at inputs and output across a whole system. It 
includes not the just processes but the resources, the technology and 
it is holistic from end to end. I thinking design thinking also take that 
approach let’s look from end to end which is why starts off at defining 
the right questions.’ (Practitioner P14, interview, June 2013) 
Ill-defined problems 
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It was coded under complex problems because the participants used it to 
describe complex problems: 
‘We are having difficulties in X. Can you help us? (Where X is either ill-
defined or incorrectly specified)’ (Practitioner P12, survey, June 2013) 
Open-ended problems 
It was coded under complex problems because the participants were 
using it to describe complex multidisciplinary problems that were beyond 
any specific design disciplines. 
Public sector challenges 
It was coded under complex problems because the findings from the 
literature review suggested that public sector challenges were often seen 
as complex problems. Furthermore, the evidence provided by the 
participants also supported the viewpoints expressed in the literature. The 
interviewees used the NHS reforming as an example. 
Policy 
It was coded under public sector challenges because often policies were 
outcomes towards problems identified in the public sector. 
Social 
It was coded under the supporting theme because social problems were 
not seen as traditional design problems. Furthermore, the examples given 
by the participants suggested coding it under the supporting theme: 
‘Fragmented process dependent on sociocultural circumstances.’ 
(Academic A33, survey, August 2013) 
‘The Drivers in my work are social and cultural conditions, not market 
conditions. For example, the cultural condition of downtown Phoenix 
last year for bicycles was apathy or disengagement.’ (Practitioner P4, 
survey, June 2013) 
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Healthcare 
It was coded under social because the findings from the literature review 
(Brown, 2009; 117–118 & 169) suggested that healthcare was a non-
traditional design problem that could be solved by design thinking. In 
addition, the participants also believed healthcare was a problem that 
can be tackled by design thinking; therefore, it made sense to code it 
under social. 
Unsatisfactory situation 
It was coded under complex problem because the academic used it to 
describe what he or she thought was a non-traditional design problem: 
‘A project that seeks to improve an unsatisfactory situation or practice.’ 
(Academic A17, survey, June 2013) 
5.5.4.6. Multidisciplinary  
 
Multidisciplinary was a common characteristic identified from thematic 
analysis. The common characteristic had the following meaning: 
multidisciplinary means the disciplines which the experts belong to. In the 
context researched, an example of a project that was multidisciplinary 
was the TSA Security Checkpoint Evolution by IDEO from the literature 
review (Brown, 2009: 185 -188 & IDEO, 2013). The disciplines where the 
expertise came from were design, security and transportation. Same as 
the previous common characteristics the meaning was used in the axial 
coding phase of content analysis to identify supporting evidence from the 
data sets. Tables 44-45 show the data that was coded under 
multidisciplinary: 
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Words 
Number of 
sources 
Sources Frequency 
Design practice 8 
IN15 
A27, A28, A29, 
A30, A35, P15, 
P16 
22 
OS A4 
Analogue design 1 
IN P15 
3 
OS  
Architectural design 3 
IN A29, A35 
7 
OS P2 
Brand design 6 
IN 
A27, A29, A35, 
P15, P19 8 
OS A3 
Business design 3 
IN A29, A35, A36 
5 
OS  
Car design 1 
IN P15 
1 
OS  
Communication 
design 
5 
IN 
A27, A28, A29, 
A35, A36 10 
OS  
Conceptual design 2 
IN A29, A35 
4 
OS  
Curriculum design 3 
IN A27, A29, A35 
6 
OS  
Design for emotion 1 
IN A29 
2 
OS  
Design 
management 
4 
IN 
A27, A29, A35, 
P16 7 
OS  
Digital design 2 
IN A28, P15 
4 
OS  
Embodiment design 2 
IN A29, A35 
3 
OS  
Engineering design 1 
IN A29 
2 
OS  
Fashion design 3 
IN A29, A35, P15 
4 
OS  
Graphic design 5 
IN 
A27, A29, A35, 
P14, P15 7 
OS  
Industrial/ product 
design 
9 
IN 
A29, A30, A35, 
A36, P14, P15, 
P17 
33 
OS A3,P2 
Table 44 Words coded under the common characteristic multidisciplinary during content 
analysis 
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Words 
Number of 
sources 
Sources Frequency 
Interaction design 6 
IN16 
A27, A29, A30, 
A35, P15, P16 9 
OS  
Service design 4 
IN 
A27, A29, A35, 
P17 14 
OS  
Strategic design 3 
IN A27, A29, A35 
8 
OS  
Visual design 3 
IN A29, A35 
5 
OS P2 
Table 45 Words coded under the common characteristic multidisciplinary during content 
analysis (Continued from Table 44) 
 
  
                                            
16
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner  
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Figure 65 The common characteristic multidisciplinary and its supporting evidence 
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Figure 65 shows the data coded under multidisciplinary during axial 
coding and the links between them. From the data, the only node to be 
coded under the supporting theme was design practice and it became the 
only supporting theme identified for this common characteristic.  
The following section presents nodes that had examples provided by the 
participants to further the understanding behind their meaning. 
Design practice 
Design practice was the only supporting theme to be identified under the 
characteristic. Plenty of data were coded under the supporting theme; 
therefore, the most relevant data with references towards literature 
review were selected as supporting evidence for the theme. The following 
were selected as evidence for the supporting theme: brand design, 
business design, communication design, curriculum design, design 
management, graphic design, industrial/product design, interaction 
design, service design and strategic design.  
Brand design 
The participants stated brand design being and important aspects of 
creating new products. The importance emphasised by the participants 
was why the discipline was selected. 
Business design 
Business design was identified from academic interviews. Literature 
written by practitioners (Berger, 2009; Brown, 2009; Martin, 2009) 
seemed to encourage those in business to embraced design thinking and 
integrate it into its operations.  
Communication design 
It was selected as supporting evidence because the examples given by 
the participants described it being an aspect of which design thinking 
could be generating solutions for: 
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‘The movement from CAD through to user centred design to interaction 
kind of a rival to UX which then blended on the West Coast of US with 
experience design, branding and communication design that lot. The 
shift from graphic to communication design.’ (Academic A27, interview, 
June 2013) 
Curriculum design 
The interviewees gave examples of them designing curriculums as 
examples of them employing design thinking. Therefore, from that point of 
view it was suitable to select it as evidence for the supporting theme. In 
addition, literature evidence also suggested design thinking can be taught 
then it would be reasonable to believe curriculum design could be seen 
as a discipline of design practice. 
Design management 
From literature, design management was seen as an important aspect of 
any design activity as it managed design at corporate and project level 
(Best, 2006; 12). This description given by Best fitted well alongside 
design thinking literature written by practitioners. In addition to the 
literature findings, it was selected as evidence for the supporting theme 
because the interviewees provided examples that shared a similar point 
of view. 
Graphic design 
It was selected as evidence for the theme because it was another 
discipline within the data that had a strong presence.  
Industrial/ product design 
This was the most mentioned discipline coded under the supporting 
theme. Industrial/ product design was mentioned the most because it 
was the discipline where some of the participant came from as well as the 
disciplines where the participants provided plenty of design thinking 
application examples.  
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Interaction design 
Similar to graphic design, it had a strong presence within the data of the 
supporting theme. Interaction design was identified as one of the 
evidence because the interviewees saw it as an important aspect of 
today’s design industry: 
‘When you look at a traditional design problem is something like the 
OXO Good Grip. The issue around gripping something and in fact the 
woman thumb was getting stiff there is an issue there how do we solve 
that where as a less traditional one would be how to interact with 
something. Traditional design problem there is an issue again a more 
tangible issue.’ (Practitioner P15, interview, June 2013) 
Service design 
It was included as evidence because some participants used service 
design as examples of design thinking application. 
Strategic design 
It was coded as part of the evidence because the interviewees stated it as 
a way for some design consultancies to describe the services they provide 
to solve large scale problems. Furthermore, the interviewees also used it 
to describe how some design consultancies portray design thinking to 
their clients.  
5.5.4.7. Knowledge 
 
Knowledge was the final common characteristic to be identified. It was 
identified from thematic analysis. The characteristic has the following 
meaning: knowledge was provided by experts to help generate the 
suitable solutions to the problems identified. In the context researched an 
example of knowledge used in a project to generate a suitable solution 
was one of the design projects identified from the literature review: the 
Mothercare Via Multibuggy. The Via Multibuggy’s unique selling point 
when launched in the 1980s was its material use. It was the first buggy to 
incorporate a mixture of polymer and metal. The material choice came 
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from the lead designer’s previous experience working with polymers. As a 
result of this knowledge the design team was able to create a new buggy 
based on using polymer as the main material. Despite being identified 
from thematic analysis, the content analysis yielded relatively little 
examples. To ensure this common characteristic’s reliability it will be 
thoroughly analyse again during case study analysis. Table 46 shows the 
data coded under the common characteristic:  
Words 
Number of 
sources 
Sources Frequency 
Knowledge 7 
IN17 A30, P17 
14 
OS 
A5, A6, A24, P2, 
P5 
Engineering 2 
IN A27, P15 
3 
OS  
T shape 1 
IN A27 
3 
OS  
Descriptive Science 1 
IN  
2 
OS P5 
Technical aspects 
and expertise 
1 
IN A27 
2 
OS  
Designerly way of 
knowing 
1 
IN A30 
2 
OS  
‘First tradition’ 1 
IN  
1 
OS P2 
Cognitive Science 1 
IN A27 
1 
OS  
Table 46 Words coded under the common characteristic knowledge during content analysis 
  
                                            
17
 IN: Interviews; OS: Online Survey A: Academic; P: Practitioner 
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5.5.5. Content analysis findings – exploring if design thinking is 
thinking done by designers 
 
In addition to identifying evidence of the common characteristics; content 
analysis was also conducted to answer the research objective 2, if design 
thinking is thinking done by designers and its research questions: 
5. How is design thinking expressed? 
6. Is design thinking taught as an integrated aspect knowingly or 
unknowingly, of design education? 
7. Are those who have not undertaken formal design education at a 
disadvantage when expressing design thinking? 
In order to answer RQ5, design thinking’s modes of expression must be 
established. From the original literature review, there appeared to be 
evidence suggesting there are a number of ways design thinking can be 
expressed.  
Using the findings from the initial literature review as guidance, an 
additional literature review was conducted alongside grouping similar 
words and phrases together within the data during content analysis. The 
following modes of expressions were identified from the literature reviews: 
graphicacy, language, numeracy, physicality and process (ME). The 
purpose of the content analysis was to ensure the finding’s reliability and 
gather additional evidence to support the discovery of the modes of 
expressions. From the data analysis two forms of evidence were identified; 
direct evidence meant examples of the modes of expressions were given 
by the participants. Interpretative evidence meant no examples were 
given but the researcher was able to make sense of the data via literature 
or personal experience. The following sections present these modes of 
expression and their evidence in detail. 
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5.5.5.1. Graphicacy 
 
From the findings of the initial literature review, cognitive modelling was 
identified as a key component to any design activity, Archer (1992) stated 
that ‘imaging’ is the ability to construe sense data and construct 
representations spatially and presentationally rather than discursively and 
sequentially. ‘Imaging’ is an important cognitive ability for designers as 
one of its forms of expression is via visual output therefore it could be 
argued that there are aspects of design thinking that can only be 
expressed visually. Baynes (2013: 100–103) provided a selection of 
physical properties, aesthetic qualities and spatial relations that are 
difficult or impossible to convey in natural language: colour, space, form 
and shape, pattern and proportion. Visual communication appeared to be 
the way to express and communicate those qualities effectively. Visual 
communication appears to be a way of expressing design thinking as 
shown by Cross (2011: 13): 
‘”…I use drawing as a process of criticism and discovery.” Here, 
MacCormac is saying that he uses drawing both as a means of 
imaging, imagining or discovering something that he cannot 
construct just in his mind, and as a means of communication.’ 
The example provided by Cross (2011: 13) showed visuals as a way of 
expressing a designer’s thought. Berger (2009: 73-74; 189) stated 
sketching allows fast and freedom exploration of multiple ideas and 
‘make hope visible’ as a way to visualise ideas. Ambrose and Harris 
(2010: 78-79; 84-91) stated sketching, thinking in images and thinking in 
signs as ways communicate and apply design thinking. The examples 
identified from literature show visuals appear to be a way of expressing 
design thinking. Using that as a starting point further literature review was 
conducted to establish a term to represent this mode of expression.  
From the additional literature reviewed, the term graphicacy was 
identified. The meaning of the term made it suitable for representing the 
mode of expression. Graphicacy’s meaning is the ability to understand, 
read and create still visual images other than words/ letters or numbers, 
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as a means of communication. Example of those can include maps, 
diagrams, drawings and flow diagrams (Danos, 2011; 18). Danos’ 
definition of graphicacy provided a good guideline of the possible forms of 
visual expression of design thinking. Figure 66 shows a model spray paint 
colour guide, an example of graphicacy.  
 
Figure 66 An example of graphicacy; Tamiya’s model spray paint guide (Tamiya USA, 2015) 
The example showed that in addition to words and paint code number (TS 
on the guide); the actual colours were also presented. While it could be 
said that using words to describe the colours would have been sufficient 
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enough; however, with the similarities in terms of shade and composition 
of some colours using just words and numbers were not sufficient enough. 
An example of that need of graphicacy to express colours on the chart 
would be the closeness of two types of blue paint (mica blue and racing 
blue) offered as shown in Figure 67: 
 
Figure 67 Tamiya mica blue and racing blue paints (Tamiya USA, 2015) 
The figure shows that the difference between the two shades of blue is 
relatively minimal. In fact from the online colour guide it is extremely 
difficult to tell the difference between them; it would appear that using 
just words to describe the two types of blue would not be sufficient as the 
words do not give a clear description of what the composition of the 
colours.    
Using the meaning and evidence identified from the literature Tables 47-
49 present the supporting evidence for graphicacy identified from the 
data gathered: 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner)  
Direct evidence18: Interpretative evidence: 
Product (Impact) 
Interviews (A27, A29, P14, P18, 
P19, P20) and survey (A2, A4, A7, 
A8, A18, P2) 
Sony Walkman and its colour: 
It is like the Walkman story as well, the 
consumer want it red, blue and green etc... 
These colours are amazing right now pick up 
the one you want to go home with, they all 
picked the black one. (P19, interview) 
 
Product eco system 
(Impact) 
Interviews (A35,A36, P14, P15, 
P17) and survey (P3) 
Product service system for the national post 
office: 
Designing product service systems of the 
national post office. (P3, survey) 
 
Service/ service system 
(Impact) 
Interviews (A27, A29, A35, A36, 
P17) and survey (A3, P2, P4) 
Digital services: 
(…) digital services overlapping provider, 
platform, thinking of your iPhone as a service 
system which you have a whole series of co-
operating, competing players and a whole 
series of user intentions. (A27, interview) 
 
 
Tool kit (Impact) 
Interview (A27, A29, P18, P19, 
P20) 
 
IDEO, Human-centred design tool kit and 
design thinking for educators tool kit. 
Marketing tool (Impact) Survey (A6 , A9)  An advertising campaign 
Prototyping (Processes 
[CC]) 
Interview (A27, A28) and survey 
(A21, A31, A33, P8) 
 
Paper mock ups of service touch points 
and on screen mock ups of mobile 
application interfaces 
Sketching (Processes [CC]) Interview (P15) 
The skill of sketching: 
(…) you can practice sketching and stuff, lots 
of it comes down to talent and observing 
what is current. (P15, interview) 
 
Table 47 Supporting evidence of graphicacy 
                                            
18
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner)  
Direct evidence19: Interpretative evidence: 
Mapping (Processes [CC]) Interview (P14) 
Explaining the meaning of cognition 
Cognition is about mapping experience of 
observation in the world, plus thoughtfulness 
plus perception the what might be comes in. 
(P14, interview) 
Using photographs to create a customer 
journey map when creating a new service 
Observation (Processes 
[CC]) 
Interview (P14) 
Explaining the meaning of cognition (see 
above) 
Using photographs or videos to record the 
data visually 
Design context, domain 
(‘Design problems’, 
traditional or non-
traditional) 
Interview (A28, A29, A30, P15, 
P16, P17, P18, P19, P20) and 
survey (A7, P2, P5) 
Traditional contexts of design: 
"Traditional" may also represent traditional 
contexts of design, such as product, visual, or 
architectural design. (P2, survey) 
 
Design challenge/ 
problems (‘Design 
problems’, traditional or 
non-traditional) 
Interview (A27, A29, A30, A35, 
A36, P17) and survey (A17, A26, 
P1, P2, P4, P7) 
A traditional design challenge:  
(…) the designing disciplines have been 
originally defined by the material they used 
like pottery and then the product that comes 
out like product design or fashion. This is the 
traditional design challenge, we got to make 
something like that like this, define by 
material. (A35, interview) 
 
Brand design 
(Multidisciplinary) 
 Interview (A27, A29, A35, P15, 
P18, P19, P20) 
An example of successful brand creation and 
design: 
Another one would be the Innocent 
Smoothies and it did lots of consumer 
testing, should we do this yes, because the 
consumer like the brand. (P20, interview) 
Logo design and shared design features or 
language throughout product ranges; for 
example the front grills of Ford cars. 
Table 48 Supporting evidence of graphicacy (Continued from Table 47)  
                                            
19
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence20: Interpretative evidence: 
Communication design 
(Multidisciplinary)  
Interview (A27, A28, A29, A35) 
Outcomes of a traditional design problem: 
It is still traditional design someone 
expecting and there should be an artefact 
but not sure if it was a product, system or 
environment or communication. (A27, 
interview) 
Graphics on road signs and user interfaces 
of computer software 
Curriculum design 
(Multidisciplinary) 
Interview (A27, A28, A29, A35) 
An example of design thinking application 
from the interviewee: 
A second example would be just mainly 
because most of the work I done is there. 
Curriculum design when you bring 
diagramming and visual thinking to 
curriculum design it does something very 
interesting to a way you begin thinking about 
curriculum. (A27, interview) 
 
Graphic design 
(Multidisciplinary) 
Interview (A27, A29, A35, P14, 
P15) 
Contexts in which designers worked in: 
Designers in the past in the past worked for 
the marketing department, they worked in 
graphics or product design context, 
engineering, and technical and so on. 
Promotional posters for movies and 
magazine covers 
Industrial/ product design 
(Multidisciplinary) 
Interview (A29, A30, A35, A36, 
P14, P15, P17) and survey (A3, 
P2) 
What designers do: 
(…) design adds value to product and 
therefore people think that product designers 
make anything from fashion to products and 
anything that designer made is more 
expensive. (P15, interview) 
 
Service design 
(Multidisciplinary) 
Interview (A27, A29, A35, P17) 
How do you create a service: 
People use product design to do a web that is 
a service. (P17, interview) 
Service touch points, they can be 
information leaflets or promotional 
material. 
Table 49 Supporting evidence of graphicacy (Continued from Table 48) 
                                            
20
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience 
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5.5.5.2. Language 
 
 
Figure 68 An example of language; the words ‘design’ and ‘thinking’ written in five different 
languages 
The findings from the initial literature review suggested that designers 
need to think about words as it is an important way of to communicate 
and elements of design (Ambrose and Harris, 2010: 108). An example of 
provided was the communication of brand identify through words 
(Ambrose et al, 2010: 109). The findings also suggested words and 
language are important aspects within design (Ambrose et al, 2010: 110-
119); therefore, it was reasonable to believe language is a way to express 
design thinking. 
Upon the review of additional literature, language was the second mode 
of expression identified. Using the literature evidence the following 
meaning for language was established: language is the communication 
between people using spoken or written words. Baynes (2013) pointed 
out: 
The designer uses his intelligence to envisage – image – the future 
and uses models to help in the task. The models are frequently visual, 
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often mathematical but they can in principle take any form that will 
help to get the job done. In practice, the information needed in a 
particular piece of design work maybe wide-ranging and take many 
different forms: equally the out puts needed to realise a project maybe 
visual, numerical or linguistic according to need.  
Analysing Baynes’s statement it appeared that language played a part in 
communicating design to others. Baynes’ statement fitted well with some 
of the definitions of design thinking created by practitioners in the 
literature review. With some practitioners claiming design thinking has the 
ability of being integrated into any business or society (Berger, 2009: 5; 
Brown, 2009: 3); it would be reasonable to expect the certain aspects of 
design thinking was expressed through language. Should the claims that 
design thinking could be taught to the non-design sectors be correct, then 
it would be reasonable to expect those who are teaching design thinking 
using language as one of the tools to get the job done. Tables 50-51 
present the supporting evidence for language identified from the data 
gathered: 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence21: Interpretative evidence: 
Objective (Drivers) Survey (A6) 
Explaining the difference between academia 
and practice: 
Objectives are very different (profit vs. new 
knowledge for knowledge sake). (A6, 
interview) 
Goals listed on a design brief 
Brainstorming (Processes 
[CC]) 
Interview (A27, A35, A36, P17) 
and survey (P3, P8) 
Explaining his view on design thinking: 
A design process that originates from the 
user's POV and grows through brainstorming, 
collaboration, and prototyping. (P8, survey) 
Participants of brainstorming sessions 
often write down their ideas on paper and 
describe them using words. 
Mapping (Process [CC]) Interview (P14) 
Explaining the meaning of cognition 
Cognition is about mapping experience of 
observation in the world, plus thoughtfulness 
plus perception the what might be comes in. 
(P14, interview) 
A diary written by users to record how they 
use their products. 
Prototyping (Process [CC]) 
Interview (A27, A28) and survey 
(A21, A31, A33, P8) 
 
Creating a service blueprint using words to 
describe the steps of the journey. 
Qualitative research 
(Process [CC]) 
Interview (A27)  
User interview and focus groups are 
examples of qualitative research 
expressed through language. 
Policy (‘Design problem’, 
traditional or non-
traditional) 
Interview (A27, A28, A35, P18, 
P19, P20) and survey (P1) 
An example of a complex problem: 
So policy is an example of one and the woolly 
definition I gave with complex stuff would be 
a definition itself. 
White paper for the future of healthcare in 
the UK 
Table 50 Supporting evidence of language 
  
                                            
21
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence22: Interpretative evidence: 
Communication design 
(Multidisciplinary) 
Interview (A27, A28, A29, A35) 
Explaining how communication design should 
be taught:  
I wondered to what extent the teaching staff 
encouraged their student to do any sort of 
objective evaluation of the designs, say in 
communication design you are students to 
design a piece of information and 
communication. 
Instructions on how to use a piece of 
software 
Curriculum design 
(Multidisciplinary) 
Interview (A27, A28, A35, A36)  
Descriptions of taught modules of an 
undergraduate course 
Service design 
(Multidisciplinary) 
Interview (A27, A29, A35, P17)  
Service touch points such as website and 
information leaflets. 
Table 51 Supporting evidence of language (continued from Table 50) 
                                            
22
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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5.5.5.3. Numeracy 
 
 
Figure 69 An example of numeracy; the unit circle of trigonometry (Mahal, 2013)  
Numeracy was the next mode of expression identified from the literature 
and data. The reason that numeracy was included as a mode of 
expression was partly due to how design thinking was presented in 
literature written by practitioners. From the initial literature review, the 
findings suggested that design thinking provided a competitive advantage 
to those organisations that applied and embraced it. The way this 
information was presented was in the form of numbers; such as how 
Swatch, helped its parent company SMH became a leading watch 
manufacturer with 14% market share (Verganti, 2009: 73). Other 
examples from the initial literature review included the Nintendo’s share 
price increased as a result of strong Wii sales (see Chapter 2.4.5) and 
using design thinking to speed up F1 pit stop in the 1970s (Cross, 2011: 
40-41). From the literature it could be said that numbers was a way of 
expressing and quantifying the impact of design thinking. Referring back 
to Baynes’ (2013) work and the previous section written on language; he 
argued that a designer would use any suitable means of communication 
to get the job done whether it is through visual media, language or 
numbers. The following meaning was established for numeracy using the 
literature evidence: the ability to reason and apply numerical concepts or 
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communicate using numbers. Tables 52 present the supporting evidence 
of numeracy identified from the data: 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence23: Interpretative evidence: 
Budget (Drivers) Interview (P15) and survey (A6) 
When discussing the product’s development 
budget: 
The development budget for the product was 
£300,000… (P15, interview) 
 
Market (Drivers) 
Interview (P14, P15) and survey 
(A8, A16, P4, P7) 
Explaining IDEO’s (design consultancy’s) 
target market: 
Design thinking for IDEO is a way of getting 
people to think strategically about their 
business and their market their customers 
their product, and product eco systems. 
The lower market share of Windows 
phones compare to others and lower sales 
figures of a brand due to lack of product 
range in certain market segment 
Profit (Impact) 
Interview (P15, P17, P18, P19, 
P20) and survey (A6) 
Explaining the difference between 
commercial and academic application of 
design thinking: 
(…) commercial is more concern with result 
and money. There is a bias towards can we 
sell it, is it viable and can we make it a 
product? (P17, interview) 
$10 million of profit generated from a new 
product range. 
Value (Impact) 
Interview (A36, P15, P17, P18, 
P19, P20) and survey (A6, A9, 
A16) 
 
A new product range help increase the 
value of a brand. 
Table 52 Supporting evidence of numeracy
                                            
23
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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5.5.5.4. Physicality 
 
 
Figure 70 An example of physicality; objects printed by a 3D printer. 
During the identification of ‘processes' another form of expression was 
identified. It appeared that physical features or 3D forms are also ways to 
express design thinking. From the literature Esslinger (2009: 7-8) used 
the early Apple design language that Frog Design created in the 1980s as 
an example:  
‘Apple computers would be small, clean and white. 
Final form would offer smart, high tech shapes, created with the 
most advance tooling.’ (Esslinger, 2009: 8)    
Another example of expressing design thinking through physical and 3D 
forms was provided by Berger (2009: 74): 
‘Design researchers are discovering that the very act of tinkering 
with materials and objects can be an important part of the learning 
and discovery process.’ 
Those examples identified from the initial literature review demonstrated 
design thinking being expressed through those two forms. 
266 
 
In addition to the examples identified in the initial literature review, the 
mode of expression was related to the regular mentions of prototyping as 
a process within the literature and data collected. Analysing the way 
prototyping was presented in literature and the data; it appeared that 
prototyping was an important aspect of design thinking. Prototyping 
occurred in many forms; however, a number of examples given from the 
literature and data were products that were 3D objects such as a hospital 
bed, bicycles and physical layouts of an airport interior design (see 
Chapter 2.4.1 and 2.4.6). With many of the prototyping processes or 
techniques researched and used in design academia and practice today 
being related to representing objects in 3D and physical forms that 
cannot be described by language or numeracy. It would make sense to 
use physicality as a mode of expression. The term physicality had the 
following meaning: the physical characteristics of an object that can only 
be expressed in 3D. Tables 53 present the supporting evidence of 
physicality identified from the data: 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence24: Interpretative evidence: 
Disruptive innovation 
(Impact) 
Interview (P18, P19, P20) 
Giving an example of disruptive innovation: 
Consumers will only tell you what they want 
and they were looking at doing it the opposite 
way to disturb it. You know the consumer 
groups’ notes that Steve Jobs were looking at 
they were like use this and that and touch 
the screen I am really scared. And now 
everyone wants it. 
Apple iPod and iPhone and Sony Walkman.   
Products (impact) 
Interview (A27, A29, P14, P17) 
and survey (A2, A4, A7, A8, A18 , 
P2) 
An example of a product’s physicality being 
its feature: 
Design a chair that fits everybody. (P17, 
interview) 
Design a hearing aid that is smaller in size 
so that it can be easily hidden. 
Product eco systems 
(Impact) 
Interview (A35, A36, P14, P15, 
P17) and survey (P3) 
An example of a non-traditional design 
problem from the participant: 
Designing product service systems of the 
national post office. (P3, survey) 
Apple iPod and iTunes, Sony Play Station 
and Play Station Network 
Unique selling points [USP] 
(Impact) 
Interview (P18, P19, P20)  
A new smartphone being thinner and 
lighter than its competitors 
Prototyping (Processes 
[CC]) 
Interview (A27, A28) and survey 
(A21, A31, A33, P8) 
 
3D printed splints, paper and foam models 
used during form development when 
designing products 
Design context, domain 
(‘Design problem’, 
traditional or non-
traditional) 
Interview (A28, A29, A30, P15, 
P16, P17, P18, P19, P20) and 
survey (A7, P2, P5) 
An example of a traditional design problem: 
Traditional design problem, make a chair that 
fits everybody. It is not possible or it is very 
hard or it might be possible. (P17, interview) 
 
Industrial/ product design 
(Multidisciplinary) 
Interview (A29, A30, A35, A36, 
P14, P15, P17) and survey 
(A3,P2) 
 
Touch and feel of a product, the size of a 
product and the form a product 
Table 53 Supporting evidence of physicality 
                                            
24
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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5.5.5.5. Processes (ME) 
 
The initial literature review findings suggested that design thinking is 
being described as a methodology or process of problem solving 
(Lawson, 1979: 68; Berger, 2009: 302; Cross, 2011: 115-130). From 
the evidence of the literature review, it could be argued that ‘processes’ 
are ways of expressing design thinking; as there are steps or strategy 
that are used when applying design thinking to solve a problem. For 
example, prototyping as a ‘process’ that was heavily emphasised in 
literature (Ambrose and Harris, 2010: 22-23; Berger, 2009: 71-95; 
Brown, 2009: 87-108; Cross, 2011: 94, 101, 123); the heavy emphasis 
and detail descriptions given on how to prototype showed ‘processes’ 
are ways to communicate and express design thinking. Another example 
of ‘processes’ identified from the literature was user centred design 
(Conran, 2013). Conran (2013) described it as the key to successfully 
create innovation (see Chapter 2.4.3). These examples suggested 
‘processes’ as a way to communicate how design thinking can be 
applied; therefore, it was logical to see it as a way of expressing design 
thinking. These were the findings from the initial literature review.  
Literature written by academics and practitioners design thinking was 
often presented as a way of problem solving. This was a theme that 
occurred throughout the literature reviews. Further evidence was 
identified through Goldschmidt and Rodgers (2012: 55-72) reporting of 
the study of design thinking approaches from three different groups of 
designers. This mode of problem solving was the different processes 
used at different stages. Examining the findings so far, it could be said 
that without the different processes design thinking would not occur or 
move forward towards creating solutions for the problems identified. 
Therefore with that perspective, it made sense to establish processes as 
a mode of expression to help understand design thinking. The term 
process has the following meaning: a series of action directed towards a 
specific aim. Tables 54-57 present the supporting evidence of processes 
(ME): 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence25: Interpretative evidence: 
Design for sustainably 
(Drivers) 
Interview (A27) 
Users showing designers their processes of a 
sustainable lifestyle: 
A community of local residents from New 
York and designers, where the local residents 
shared their ways of living sustainably to 
inspire the designers to design for 
sustainability. (A27, interview)     
 
Human/ user centred 
(Drivers) 
Interview (A36, P14, P18, P19, 
P20) and survey (P7, P8, P11) 
Explaining what design thinking is: 
Design Thinking is an ever evolving bundle of 
approaches focused on creating a more 
human cantered, life cantered world. (P11, 
survey) 
 
Creativity (Impact) 
Interview (A36, P14) and survey 
(A7, A19) 
Defining his view of what design thinking is: 
I do feel that in an abstract sense, most uses 
of the term design end up describing a way of 
making decisions (usually a way that 
integrates creative and logical thinking). In 
particular I see design thinking as the 
generalization of methodologically making 
creatively informed decisions, for almost any 
context. 
 
Innovation (Impact) 
Interview (A27, A28, A36, P14, 
P18, P19, P20) and survey (A3, 
A10, A16) 
Explaining the commercial perspective on 
design thinking: 
Commercial applications see it as an 
innovation / problem solving method (A16, 
survey) 
 
Table 54 Supporting evidence of processes (ME)   
                                            
25
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence26: Interpretative evidence: 
Disruptive innovation 
(Impact) 
Interview (P18, P19, P20) 
How the iPod was created: 
I suppose the interesting thing with the Apple 
example the reason I was looking for it that 
was a way of using design thinking and the 
methodology to find out what consumers 
want. Consumers will only tell you what they 
want and they were looking at doing it the 
opposite way to disturb it. 
 
Social innovation (Impact) Interview (A27) and survey (P7) 
An example of social innovation in New York: 
So a quick example is that in NYC I was 
involved in a DESS project so it is a network 
of researchers concern about design for 
sustainability and social innovation this 
particular methodology is that designers 
don't come up with the good ideas they find 
good ideas hidden in the community they 
community has people already innovating 
sustainable lifestyle. 
 
Systems (Impact) 
Interview (A27,A28, A29, P14, 
P18, P19, P20) and survey (A18, 
P4) 
What is design thinking: 
Design thinking is an iterative process that 
involves reframing the problems at hand, 
thinking bigger, redesigning systems that 
affect the original problem. It is a 
collaborative and multidisciplinary way of 
looking at, sketching, and proposing new 
systems and strategies in business, culture, 
political systems, health systems and the 
other organizing frameworks that affect our 
lives. (P4, survey) 
 
Table 55 Supporting evidence of processes (ME) (Continued from Table 54) 
                                            
26
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence27: Interpretative evidence: 
Strategy (Impact) 
Interview (A27, A30, A35, P14, 
P16, P18, P19, P20) and survey 
(A16, P4) 
What is design thinking: 
An ill-defined hype term for a general method 
/ strategy (A16, survey) 
 
Unique selling point [USP] 
(Impact) 
Interview (P18, P19, P20)  
A new mobile application that made daily 
organisation easier 
Co-creation (Process [CC]) 
Interview (A27, P17) and survey 
(P1) 
An example of co-creation: 
Writing a song in a band is co-creation. (P17, 
interview) 
 
Creative processes 
(Process [CC]) 
Interview (A35, P16, P17, P18, 
P19, P20) and survey (A3, A4, P6) 
The participant’s view on design thinking: 
A creative process in human-artefact-
environment analysis, design, and evaluation 
of product, service and/or brand design to 
ensure successful 
innovation/entrepreneurship. (A3, survey) 
 
Empirical research 
(Process [CC]) 
Interview (A35, P18, P19, P20)  
User interviews, focus groups and Delphi 
studies 
Human/ user centred 
design (Process [CC]) 
Interview (A27, A36, P18, P19, 
P20) and survey (P7, P12) 
The participant’s view on design thinking: 
A good way of solving wicked problems 
following a human centred process with 
frequent feedback from users (P7, survey) 
 
New product development 
(Process [CC]) 
Interview (P18, P19, P20) and 
survey (A7) 
 The development of any new products. 
Prototyping (Process [CC]) 
Interview (A27, A28) and survey 
(A21, A31, A33, P8) 
 
Create 3D prototypes using CAD then 
printing the components out via 3D 
printers. Video prototyping when designing 
a service. 
Table 56 Supporting evidence of processes (ME) (Continued from Table 55) 
  
                                            
27
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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Evidence (Common 
characteristic) 
Evidence source (A: academic; 
P:practitioner) 
Direct evidence28: Interpretative evidence: 
Design methods/ 
processes (Process [CC]) 
Interview (A27, A29, A30, A36, 
P15, P17, P18, P19, P20) and 
survey (A7, A8, A9, A15, A21, P4, 
P5, P7, P8) 
 
User centred design process, sketching, 
prototyping, user testing 
Frame creation (Process 
[CC]) 
Interview (A35) 
Explaining what frame creation is: 
For me frame creation is one of the core 
ones, creating new approaches to problems it 
is something that everybody does, but 
designers have developed more practices, 
call them methods if you want to around that 
to do that. 
 
Problem framing (Process 
[CC]) 
Interview (A27, A36, P18, P19, 
P20) and survey (A19, P2, P4) 
An example of problem framing: 
(…) when you hire a designer on a large scale 
problem that is not define as a traditional 
design problem; you are having someone 
who can read the problem in terms of style 
and technical aspects with networks 
 
Qualitative research 
(Process [CC]) 
Interview (A27)  Interviews, focus groups, Delphi studies 
Design context, domain 
(‘Design problem’, 
traditional or non-
traditional) 
Interview (A28, A29, A30, P15, 
P16, P17, P18, P18, P19, P20) 
and survey (A7, P2, P5) 
 User centred design, co-design 
Table 57 Supporting evidence of processes (ME) (Continued from Table 56) 
                                            
28
 Direct evidence: Examples given by the participants. Interpretative evidence: No examples given, interpretations based on literature or personal experience. 
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5.5.5.6. How are the common characteristics experts and 
knowledge expressed? 
 
The previous sections presented the meaning of the modes of 
expressions and their supporting evidence; however experts and 
knowledge were not presented. This was because they were expressed 
in a different manner. Experts were the people who came from different 
disciplines who took part in a design thinking project. Therefore experts 
could interact via any of the modes of expressions identified. Here are a 
few examples: a design academic who teaches sketching could interact 
via graphicacy when he demonstrates to the students how to sketch an 
object in 3D; a social worker could be interact via language when 
interviewed about their area of speciesism to identify insight into an 
existing social problem; an engineer could be interacted via numeracy 
and process when showing someone how to conduct FEA analysis on 
CAD and finally a sculptor could interact with a pottery student via 
physicality when showing them how to throw a pot. The examples given 
above also apply to knowledge. For knowledge instead of interaction via 
a mode of expression; it would be passed on via a mode of expression. 
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5.5.6. Content analysis findings – is design thinking taught 
knowingly or unknowingly, of design education? 
 
 
Figure 71 An example of the coding conducted on the module lists. 
In order to answer research questions 6 and 7 (see Chapter 5.4.5) 
content analysis was conducted on the undergraduate taught modules list 
at the University. Please refer to Appendix 15b for the fully coded modules 
lists. The content analysis conducted was looking for the following within 
the modules: the seven common characteristics of design thinking and 
their modes of expressions. The analysis explored the language used in 
the module list to determine if design thinking was taught as an 
integrated aspect knowingly or unknowingly within design education. The 
outcome of the analysis would also provide some answers towards if 
there was an advantage in expressing design thinking for someone who 
had taken formal design education. 
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From the analysis conducted, the seven common characteristics and 
modes of expression could be identified from the modules taught at the 
University. Tables 58-63 provide a summary of the content analysis’ 
findings: 
Module 
Common characteristic 
identified 
Modes of 
expression 
Examples of the modes 
of expression 
Entrepreneurship 
and Innovation 
Drivers, Impact, Experts, 
Processes (CC) 
Numeracy, 
Processes (ME) 
Numeracy: 
Funding of SMEs, 
Processes (ME): 
Qualitative research 
Design Practice 1 
Drivers, Impact, 
Knowledge, Processes 
(CC) 
Graphicacy, 
Language, 
Physicality, 
Processes (ME) 
Graphicacy: 
Sketching 
Language: 
Articulate ideas in oral 
and written forms 
Physicality: 
Develop visual 
awareness of form, size 
and materials 
Processes (ME): 
Prototyping 
Design Context 
‘Design problem’, 
traditional or non-
traditional, Knowledge, 
Processes (CC) 
Language, 
Processes (ME) 
Language: 
Express defendable 
position in verbal or 
written form 
Processes (ME): 
Qualitative research 
Design Practice 2 
Drivers, Knowledge, 
Multidisciplinary, 
Processes (CC) 
Graphicacy, 
Language, 
Physicality, 
Processes (ME) 
Graphicacy: 
Sketching 
Language: 
Communicate ideas in 
oral and written forms 
Physicality: 
3D sketch modelling, 
foam modelling 
Processes (ME): 
Prototyping, qualitative 
research 
Computing for 
Designers 1 
Knowledge, Processes 
(CC) 
Graphicacy, 
Physicality, 
Processes (ME) 
Graphicacy: 
2D graphics, 
engineering drawing 
Physicality: 
3D digital modelling, 
Processes (ME): 
3D CAD modelling 
Table 58 Summary of content analysis conducted on modules taught at Loughborough 
University  
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Module 
Common characteristic 
identified 
Modes of 
expression 
Examples of the modes 
of expression 
Electronics for 
Design 
‘Design problems’ 
traditional or non-
traditional, Knowledge, 
Processes (CC) 
Numeracy, 
Processes (ME) 
Numeracy: 
Demonstrate 
knowledge and 
understanding of 
mathematical methods 
used for electronic and 
circuits systems 
Processes (ME): 
Numerical methods to 
solve basic electrical 
and electronic 
engineering problems 
Mechanics for 
Design 
‘Design problems’ 
traditional or non-
traditional, Knowledge, 
Processes (CC) 
Numeracy, 
Processes (ME) 
Numeracy: 
Investigation in 
fundamental 
phenomena in 
mechanical science 
Processes (ME): 
Mechanical and 
technical design 
Ergonomics and 
Design 1 
Knowledge, 
Multidisciplinary 
Numeracy 
Numeracy: 
Ability to measure basic 
aspects of human 
performance. 
Year 2 Design 
Practice 
Drivers, Knowledge, 
Processes (CC) 
Graphicacy, 
Physicality, 
Processes (ME) 
Graphicacy: 
Concept generation, 
design development 
and product 
presentation 
Physicality: 
Employ modelling 
techniques appropriate 
to industrial design 
practice 
Processes (ME): 
Prototyping, market 
research and analysis 
Further 
Electronics for 
Design 
‘Design problems,’ 
traditional or non-
traditional, Knowledge, 
Processes (CC) 
Graphicacy, 
Language, 
Processes (ME) 
Graphicacy: 
Visual articulation of 
ideas and information 
Language: 
Oral and written 
articulation 
Processes (ME): 
Scientific evidence 
based method of 
problem solving 
Table 59 Summary of content analysis conducted on modules taught at Loughborough 
University (Continued from Table 58)  
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Module 
Common characteristic 
identified 
Modes of 
expression 
Examples of the modes 
of expression 
Sustainable 
Design 
Drivers, ‘Design problems’ 
traditional or non-
traditional, Impact, 
Multidisciplinary, 
Knowledge, Processes 
(CC) 
Language, 
Numeracy, 
Processes (ME) 
Language: 
Explain the meaning of 
sustainable design 
Numeracy: 
Economic issues 
associated with 
sustainable design 
Processes (ME): 
Use sustainable design 
methods and tools 
Design 
Communication 
Knowledge, Processes 
(CC) 
Graphicacy, 
Numeracy, 
Physicality 
Graphicacy: 
Vector-based and pixel-
based graphics 
presentation techniques 
Numeracy: 
3D digital complex 
curve and surface 
geometry 
Physicality: 
3D digital modelling 
BSc Design and 
Manufacturing 
Technologies 
Drivers, ‘Design 
problems,’ traditional or 
non-traditional, 
Knowledge, Processes 
(CC) 
Graphicacy, 
Physicality, 
Processes (ME) 
Graphicacy: 
Sketching 
Physicality: 
Material used for 
injection moulding, 3D 
solid CAD modelling 
Processes (ME): 
Materials selection and 
manufacturing 
processes 
User Experience 
Design 
Drivers, Impact, 
Knowledge, Processes 
(CC) 
Graphicacy, 
Processes (ME) 
Graphicacy: 
Create user interface 
design, screen layouts, 
navigation and usability 
Processes (ME): 
Prototyping, personas 
development and 
usability tests with 
target users 
Applications of 
Electronic 
Designs 
‘Design problems,’ 
traditional or non-
traditional, Knowledge 
Graphicacy, 
Processes (ME) 
Graphicacy: 
Produce schematics of 
electronic circuits using 
standard symbols 
Processes (ME): 
Design, build and test 
prototype electronic 
systems 
Table 60 Summary of content analysis conducted on modules taught at Loughborough 
University (Continued from Table 59) 
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Module 
Common characteristic 
identified 
Modes of 
expression 
Examples of the modes 
of expression 
Application of 
Mechanics for 
Design 
‘Design problems,’ 
traditional or non-
traditional, Knowledge 
Graphicacy, 
Processes (ME) 
Graphicacy: 
Manual and computer 
druggeting techniques 
Processes (ME): 
Analyse data and 
performance 
parameters of 
mechanical devices 
Universal Design 
Drivers, ‘Design 
problems,’ traditional or 
non-traditional, Impact, 
Knowledge, Processes 
(CC) 
Physicality, 
Processes (ME) 
Physicality: 
Understand the physical 
and cognitive profiles of 
target user group 
Processes (ME): 
User-centred design 
processes, new product 
development 
Computer Aided 
Ergonomics 
Knowledge, 
Multidisciplinary, 
Processes (CC) 
Physicality, 
Processes (ME) 
Physicality: 
Understanding of 
anthropometry, 
variation of people in 
size, shape and 
capability 
Processes (ME): 
Virtual ergonomics 
assessment for existing 
products 
Dissertation 
‘Design problems,’ 
traditional or non-
traditional, Impact, 
Knowledge, Processes 
(CC) 
Language, 
Processes (ME) 
Language: 
Present reasoned 
arguments verbally and 
in written form 
Processes (ME): 
Qualitative research 
User Experience 
Design 
Drivers, Knowledge, 
Multidisciplinary, 
Processes (CC) 
Graphicacy, 
Processes (ME) 
Graphicacy: 
Screen based product 
design and 
communication 
Processes (ME): 
User centred design, 
interactive product 
design 
Computer Aided 
Modelling and 
Manufacture 
Knowledge, Processes 
(CC) 
Graphicacy, 
Physicality, 
Processes (ME) 
Graphicacy: 
3D rendering 
Physicality: 
Virtual prototyping, 
integration of surface 
and solid CAD modelling 
Processes (ME): 
CAD modelling, 3D NC 
machining, rapid 
prototyping 
Table 61 Summary of content analysis conducted on modules taught at Loughborough 
University (Continued from Table 60) 
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Module 
Common characteristic 
identified 
Modes of 
expression 
Examples of the modes 
of expression 
Final Year Design 
Practice 
Drivers, ‘Design 
problems,’ traditional or 
non-traditional, Impact, 
Knowledge, Processes 
(CC) 
Graphicacy, 
Language, 
Physicality, 
Processes (ME) 
Graphicacy: 
Sketching, concept 
generation 
Language: 
Produce a design brief 
Physicality: 
Understanding of 
human factors and 
materials 
Processes (ME): 
Prototyping, new 
product development, 
commercial 
manufacturing 
processes 
Materials and 
Processes for 
Designers 
Knowledge, Processes 
(CC) 
Physicality, 
Processes (ME) 
Physicality: 
The properties of 
metals, polymers, 
ceramics, composites 
and wood 
Processes (ME): 
Common processing 
methods for the 
materials 
Foundation 
Technology (BA 
route) 
Knowledge, Processes 
(CC) 
Numeracy, 
Physicality, 
Processes (ME) 
Numeracy: 
Mathematical and 
computer modelling of 
mechanical systems 
Physicality: 
Basic materials property 
Processes (ME): 
Constructing 
mechanical systems for 
analysis 
Industrial Design 
Studies 1 
Knowledge, Impact, 
Multidisciplinary, 
Processes (CC) 
Graphicacy, 
Physicality 
Graphicacy: 
Use drawing and 
rendering techniques to 
communicate colour, 
form and finishes 
Physicality: 
Justified the physical 
characteristics of the 
products 
Industrial Design 
Studies 2 
Drivers, Knowledge, 
Impact, Processes (CC) 
Graphicacy, 
Physicality, 
Processes (ME) 
Graphicacy: 
Visual articulation of 
ideas and concepts 
Physicality: 
Appropriate forms to 
comply with specific 
requirements 
Processes (ME): 
Methodologies for 
social, user, PEEST and 
visual research 
Table 62 Summary of content analysis conducted on modules taught at Loughborough 
University (Continued from Table 61) 
280 
 
Module 
Common characteristic 
identified 
Modes of 
expression 
Examples of the modes 
of expression 
BA Design and 
Manufacturing 
Technologies 
Drivers, ‘Design 
problems,’ traditional or 
non-traditional, 
Knowledge, Processes 
(CC) 
Physicality, 
Processes (ME) 
Physicality: 
Materials properties 
Processes (ME): 
Commercial 
manufacturing 
processes 
Physical and 
Virtual 
Prototyping in 
Design 
Knowledge and Processes 
(CC) 
Processes (ME) 
Processes (ME): 
CAD modelling for 
Arduino, design and 
development for 
electronic designs using 
CAD 
Industrial Design 
Studies 3 
Drivers, ‘Design 
problems,’ traditional or 
non-traditional, Impact, 
Knowledge, Processes 
(CC) 
Graphicacy, 
Language, 
Physicality, 
Processes (ME) 
Graphicacy: 
Visual articulation of 
ideas and concepts 
Language:  
Communicate design 
decisions and 
justification verbally or 
in written form on 
presentation boards 
Physicality: 
3D modelling and 
rendering of design 
concepts 
Processes (ME): 
Qualitative research, 
user-centred design 
processes 
Table 63 Summary of content analysis conducted on modules taught at Loughborough 
University (Continued from Table 62) 
From the analysis conducted it appeared that design thinking’s seven 
common characteristics and modes of expression could be identified from 
the modules taught at the University. The identification of them suggested 
design thinking is taught as an integrated part within design education. 
However, to fully answer if design thinking is taught knowingly or 
unknowingly within design education further content analysis was 
conducted. From the analysis conducted on the descriptions of the 
modules; the researcher was able to establish design thinking is taught in 
an unknowing manner within design education. An example of design 
thinking being unknowingly taught was Universal Design, a 3rd year 
optional module. Here is part of the description for the module: 
‘To raise the awareness of students to the changing demographic 
balance of social structures within the UK and Europe, and its effect 
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on everyday products. To reflect on the efficiency of the methodology 
used to elicit information from target users and communicate with 
them to develop a new product design solution based on a user-
centred, evidential base approach.’ 
From the description, the common characteristic drivers could be 
identified from ‘changing demographic balance of social structures within 
the UK and Europe’. The common characteristic impact could also be 
identified from ‘develop a new product design solution’ In addition to 
impact; the mode of expression physicality was also identified from the 
same statement. However, the common characteristic processes could 
not be identified as easily as the others unless the reader was looking for 
it in the following parts: ‘methodology used to elicit information from 
target users’ and ‘user-centred, evidential based approach’. This is one of 
the examples identified from the data that suggests design thinking is 
taught in an unknowingly manner within design education. Tables 64-65 
present the summary of the content analysis conducted to answer 
Research Question 6: 
Key:  
Common Characteristics (CC):  
Drivers (DVR) Experts (EXP) Impact (IM) Processes (PRO) ‘Design problems’, traditional or 
non-traditional (TT) Multidisciplinary (MP) Knowledge (KE) 
Modes of Expressions (ME): 
Graphicacy (GPY) Language (LAN) Numeracy (NUM) Physicality (PHY) Processes (PRO) 
Module Taught knowingly Taught unknowingly 
Entrepreneurship and 
Innovation 
CC DVR; EXP; IM CC PRO 
ME NUM ME PRO 
Design Practice 1 
CC DVR; IM; PRO CC KE 
ME GRA; PHY; PRO ME LAN 
Design Practice 2 
CC DVR; PRO CC MP; KE 
ME PRO ME GRA; LAN; PHY  
Design Context 
CC PRO; KE CC TT 
ME  ME PRO; LAN 
Computing for Designers 1 
CC PRO; KE CC  
ME PRO ME GRA; PHY 
Electronics for Design 
CC PRO; KE CC TT 
ME NUM; PRO ME  
Mechanics for Design 
CC PRO; KE CC TT 
ME NUM; PRO ME  
Ergonomics and Design 1 
CC KE CC MP 
ME NUM; PRO ME  
Year 2 Design Practice 
CC DVR  CC PRO; KE 
ME PRO ME GRA; PHY 
Table 64 Summary of content analysis findings related to RQ6 
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Key:  
Common Characteristics (CC):  
Drivers (DVR) Experts (EXP) Impact (IM) Processes (PRO) ‘Design problems’, traditional or 
non-traditional (TT) Multidisciplinary (MP) Knowledge (KE) 
Modes of Expressions (ME): 
Graphicacy (GPY) Language (LAN) Numeracy (NUM) Physicality (PHY) Processes (PRO) 
Module Taught knowingly Taught unknowingly 
Further Electronics for Design 
CC KE; PRO CC TT 
ME PRO ME GRA; LAN 
Further Mechanics for Design 
CC KE CC TT 
ME NUM; PRO ME LAN 
Sustainable Design 
CC PRO; KE CC DVR; TT; MP 
ME PRO ME LAN; NUM 
Design Communication 
CC PRO CC KE 
ME  ME GRA; NUM; PHY 
BSc Design and Manufacturing 
Technologies 
CC DVR; PRO CC TT; KE 
ME PRO ME GRA; PHY; PRO 
User Experience Design 
CC DVR; IM; KE CC PRO 
ME PRO ME GRA; PRO 
Applications of Electronic 
Designs 
CC KE CC TT 
ME GRA; PRO ME  
Application of Mechanics for 
Design 
CC KE CC TT 
ME GRA; PRO ME  
Universal Design 
CC DVR; TT; IM; PRO CC KE 
ME PRO ME PHY 
Computer Aided Ergonomics 
CC PRO; MP CC KE 
ME PHY; PRO ME  
Dissertation 
CC PRO; TT CC  
ME PRO ME LAN; PRO 
User Experience Design 
CC PRO; KE CC  
ME PRO ME GRA 
Computer Aided Modelling and 
Manufacture 
CC PRO; KE CC  
ME PRO ME GRA; PHY 
Final Year Design Practice 
CC  CC DVR; PRO; TT; KE 
ME  ME 
GRA; LAN; PHY; 
PRO 
Materials and Processes for 
Designers 
CC PRO; KE CC  
ME PHY; PRO ME  
Foundation Technology (BA 
route) 
CC PRO; KE CC  
ME NUM; PHY; PRO ME  
Industrial Design Studies 1 
CC IM; PRO; MP; KE CC  
ME GRA ME GRA; PRO 
Industrial Design Studies 2 
CC DVR; IM; PRO CC KE 
ME PRO ME GRA; PHY 
BA Design and Manufacturing 
Technologies 
CC DVR; PRO; KE CC TT 
ME PHY; PRO ME  
Physical and Virtual 
Prototyping in Design 
CC PRO CC KE 
ME PRO ME  
Industrial Design Studies 3 
CC  CC 
DVR; IM; TT; PRO; 
KE 
ME  ME 
GRA; LAN; PHY; 
PRO 
Table 65 Summary of content analysis findings related to RQ6 (Continued from Table 64) 
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The tables presented the findings that supported the claim of design 
thinking being taught in an unknowingly manner within design education.  
In addition to answering Research Question 6, the findings from the 
content analysis also provided the evidence required to answer Research 
Question 7 (see Chapter 5.4.5).  
Using the positions established from the analysis: design thinking is an 
integrated part of design education that is taught in an unknowingly 
manner; the logical answer to the research question would be those who 
have not taken formal design education would be at a disadvantage when 
it comes to expressing design thinking. The findings suggested that 
without a formal design education, the following modes of expression 
could not be expressed sufficiently: graphicacy, physicality and processes 
(ME). It would be difficult to express them sufficiently because they have 
very specific ways of being expressed.  
An example of graphicacy, physicality and processes (ME) being 
expressed in a specific way would be creating a visual prototype of a 
product via CAD modelling and 3D printing. Here, graphicacy would be 
expressed by the concept sketches generated for the product, the colour 
combination and virtual CAD models created for prototyping. Physicality 
would be expressed by the form and size given to the product and finally 
processes (ME) would be expressed in the form of creating the virtual 
prototype in CAD and making it a reality via 3D printing. This example 
showed a combination of methods and steps that are learnt from the 
undergraduate Product Design course at the University. Without formal 
design education or training it would be difficult to employ those modes of 
expression sufficiently. From that viewpoint it appears certain aspects of 
design thinking (supporting evidences for the common characteristics) 
would require formal design education to be expressed sufficiently. Table 
95 present some examples:   
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Graphicacy Physicality Processes 
Sketching 
Prototyping (foam modelling; 
3D modelling) 
Universal design 
Brand design Industrial/ product design User-centred design 
Communication design Products Interaction design 
Graphic design  Co-design 
Table 66 Examples of aspects of design thinking that require formal design education to be 
expressed sufficiently 
However, the evidence did not suggest language and numeracy require a 
formal design education to be expressed sufficiently. It appeared that 
language and numeracy are two modes of expression that would not be 
disadvantaged without formal design education. From this viewpoint, it 
could be argued that language and numeracy could be expressed more 
sufficiently by others such as those with training in languages or 
mathematics. Using the viewpoint established it appears that certain 
aspects of design thinking (supporting evidence of the common 
characteristics) could be expressed without sufficiently formal design 
education. Table 96 presents some examples:    
Language Numeracy 
Policy Budget 
Qualitative research (interviews, focus 
groups) 
Profit  
Brainstorming Brand value 
 Table 67 Examples of aspects of design thinking that do not require formal design education 
to be expressed sufficiently 
From the analysis the following conclusion could be established: 
 Design thinking is taught as an integrated part of design education. 
 Design thinking is taught in an unknowing manner in design 
education. 
 Formal design education is needed in order to express the 
following modes of expression sufficiently: graphicacy, physicality 
and processes (ME). 
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 However, formal design education is not needed to express the 
following modes of expression sufficiently: language and numeracy. 
5.6. Summary of Chapter 5 
 
This Chapter presented the data collection methods used, participants of the 
main study, data analysis methods used and findings from the main study. 
For the data collection, interviews and online survey were the methods used. 
56 participants around the world took part in the study. Within the 
participants 13 of them took part in interviews and 43 of them took the 
online survey. The data collected was then analysed by thematic analysis and 
content analysis. From the thematic analysis the similarities and differences 
between academic and practitioner viewpoints on design thinking were 
established; those will be discussed in Chapter 9. Thematic analysis 
identified the academics and practitioners’ key themes of design thinking. 
The key themes were matched with the existing common characteristics 
identified from literature review and pilot study and formed basis of their 
supporting evidence. In addition two additional common characteristics were 
also identified from those key themes, they were: multidisciplinary and 
knowledge. 
Content analysis was conducted to identify supporting evidence to articulate 
the common characteristics identified from literature review, pilot study and 
thematic analysis. Those common characteristics were: drivers, experts, 
impact, process (CC) and ‘design problems’, traditional or non-traditional, 
multidisciplinary and knowledge. Content analysis also identified design 
thinking’s modes of expressions. The modes of expression were: graphicacy, 
language, numeracy, physicality and process (ME). Finally the content 
analysis conducted on Loughborough University’s undergraduate taught 
modules lists showed design thinking was taught as an integrated part of 
design education in an unknowing manner. The analysis also provided 
evidence to show those who have not taken a formal design education would 
be at a disadvantage when expressing the following modes of expressions: 
graphicacy, physicality and processes (ME). The analysis also established the 
following modes of expression do not require formal design education to be 
expressed sufficiently: language and numeracy.  
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5.6.1. Overall progress summary 
 
Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
1 
Where was the concept of design 
thinking first articulated? 
 
Lit Review (2.2); interviews 
and online survey (5.4) 
   
2 
Do academic and practitioner interpret 
design thinking differently? 
 
Lit Review (2.3.1 & 2.4); 
interviews and online survey 
(5.4) 
   
3 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
 
Lit Review (2.2.1, 2.3.1 & 
2.5); interviews and online 
survey (5.4) 
   
4 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
   
Lit Review (2.3.1); Interviews 
and online survey (5.4) 
 
5 How is design thinking expressed?  
Interviews and online survey 
(5.4) 
   
Table 68 Progress summary after Chapter 5 
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Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
6 
Is design thinking taught as an 
integrated aspect knowingly or 
unknowingly, of design education? 
 
Interviews and online survey 
(5.4) 
   
7 
Are those who have not undertaken 
formal design education at a 
disadvantage when expressing design 
thinking? 
 
Lit Review (2.2.1.& 2.3.1); 
interviews and online survey 
(5.4) 
   
8 
Does design thinking as incorporated 
in designing within academia match 
academic articulation of the concept? 
     
9 
Does design thinking as incorporated 
in designing within practice match 
practitioner articulation of the 
concept? 
     
Table 69 Progress summary after Chapter 5 (Continued from Table 97) 
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Chapter 6 - Case study analysis 
 
 
 
6  
289 
 
6.1. Introduction 
 
This Chapter presents six case studies, three from academia; in the form of 
final year student design projects and three from practice were selected for 
case study analysis. The case studies from academia were selected from 
Loughborough Design School’s class of 2013. The decision to select 
Loughborough only samples was caused by following reasons: time limitation 
and lack of response from other Universities. As a result of that the decision 
was made to use internal samples. The Final Year Design Projects at 
Loughborough had the following aims: 
 Integrate and apply knowledge, skills and values from other 
modules in a significant project over an extended period of two 
semesters. 
 Provide examples of the student’s design and innovation capability 
for their portfolio and CVs.  
The purpose of the case study analysis was to check the reliability of the 
findings from the main study. As the third aspect of the triangulation, the 
case study analysis would be looking to see if the seven common 
characteristics identified from the literature review and data analysis could 
be identified from the six case studies chosen. Furthermore the case studies 
analysis would also check the reliability of design thinking’s modes of 
expressions by matching them to the common characteristics identified in 
the case studies. All data for the case study analysis were collected from 
interviews and documents provided by participants. 
6.2. Research ethics of the case study analysis  
 
While the participants of the main study (interviews and online survey) 
conducted the research anonymously (see Chapter 5.3), the case study 
analysis participants did not. This was because if the case study analysis 
participants took part anonymously it would have made it impossible to 
reference them correctly within the thesis. This was explained to the 
participants prior the start of the case study analysis and they gave their 
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consent to being named in order to be credited and referenced for their work 
within the thesis.    
6.3. Academic case study 1 – Trezzex outdoor tracking 
device 
 
 
Figure 72 Trezzex tracking device rendering (Amies, 2014) 
Project background 
The first academic case study was the Trezzex outdoor tracking device, the 
Final Year Design Project of Jake Amies (2013). Location tracking and social 
sharing was a relatively new trend, primarily seen in the fitness market, 
however there weren’t any device that catered to the adventure market as 
smart phones simply weren’t applicable. The focus was as much on 
affordability as well as functionality to get the device to as many users as 
possible. In addition to the newly developed social trend, in recent years 
there were increased numbers of fatal outdoor adventure accidents caused 
by delayed emergency responses. This was caused by the lack of 
communications between the injured and emergency services as well as 
adventurers not having the proper equipment on themselves. According to 
the designer the project’s objectives were the following: 
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 Design a ‘go to’ device for adventurers’ location tracking. 
 Provide the location of user when there is an emergency for search 
and rescue teams. 
 The final product must be easy to use and had the ability to be 
integrated into the user’s social life; for example shared the 
journeys taken via social media. 
 The device must be able to work in any environment. 
In order to get the information and knowledge required the designer began 
by interviewing the target market. For research purposes the designer 
conducted five interviews with members of the University’s mountaineering 
club, from the interviews the designer was able to gather the following 
insight and knowledge: some hikers or adventurers often went away without 
letting anyone know where they have gone and novice hikers or adventurers 
tended not carried the suitable equipment with them. In addition to those 
problems the interviewees also pointed out that some hikers would over 
estimate their own abilities and therefore increase the chances of accidents 
by tackling more demanding hikes. After gathering those insights the 
designer then went on to identify the technology that would enable his 
device to communicate with emergency services. From his research the 
designer was able to identify CosPas-Sarsat satellite based distress beacon 
alert detection and distribution system as a possible low cost solution for his 
device. He then further investigated into the technology by conducting 
interviews with a satellite antenna engineer. From the interviews it was 
established that the technology was a suitable option for his device and it 
can be easily run on battery power. Once the technology of the device was 
chosen the designer moved forward to conduct design activities.  For the 
design activities sketching, foam modelling, CAD modelling and 3D printing 
were the methods chosen to communicate, create and express ideas for a 
solution. The form of the product was mainly created through sketching and 
foam modelling as shown in figures 73--75: 
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Figure 73 Form sketches for Trezzex. (Amies, 2013) 
 
Figure 74 Development sketches of chosen design for Trezzex. (Amies, 2013) 
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Figure 75 Prototype models of Trezzex, from foam models to presentation model. (Amies, 
2013) 
Once the final design of the product was chosen the designer moved forward 
with product development. During the product development phase the 
designer built a number of prototypes; these prototypes included a 
technology test rig, form development models and prototypes of the device’s 
companion mobile application (shown in Figures 75 and 77). In the interview 
the designer emphasised that the prototypes were vital to further evolve the 
final form of the product and test out the use of the technology within the 
solution created. The technology rig was used for testing out the chosen 
technology and the companion application. According to the designer the 
evaluation (shown in Figure 77) went well and he was able to prove the 
chosen technology worked by locating the participants using the mobile 
application. Further validation of the solution was conducted via interviews 
with local emergency services and the University’s Mountaineering Society. 
In terms of impact the designer claimed that the product can be developed 
further for manufacturing should the funding become available. In addition 
to that he also stated the social impact that the product could have; one of 
the claimed impact was encouraging a safer attitude towards taking part 
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outdoor activities via creating an online community, another claimed impact 
was the product could be tapping into a target market that currently did not 
used the suitable equipment for such activities. Finally the designer claimed 
that the product could also improve the safety of such outdoor activities. 
 
Figure 76 Trezzex prototype testing and evaluation. (Amies, 2014) 
 
Figure 77 Trezzex mobile application screenshots. (Amies, 2014) 
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Findings from analysis 
From the case studies the following evidence for the seven common 
characteristics and modes of expressions was identified, the evidence is 
presented in the Tables 70 and 71: 
Common 
Characteristics 
Evidence 
Evidence 
sources 
Evidence 
strength 
Modes of 
expressions 
Drivers 
Increased number 
of outdoor 
activities related 
accidents. 
Newspaper 
articles and 
logbook 
records 
Strong, all 
were recorded 
in the 
designer’s 
logbook 
Numeracy 
Experts 
Loughborough 
University 
Mountaineering 
Society, 
Snowboarding 
Society, Mountain 
biking team 
captain and RF 
antenna 
technician 
Interview 
records, 
feedback 
recorded in 
logbooks 
Strong, all 
interviews and 
feedback 
were recorded 
in logbook 
Interacted via 
language 
Impact 
Prototype proved 
the technology 
selected was 
suitable, positive 
feedback from 
experts. Claimed 
to improve the 
safety of outdoor 
activities. 
Prototype 
testing 
recorded in 
logbook and 
expert 
validation 
interviews also 
recorded in 
logbook 
Strong, all 
prototype 
tests and 
expert 
validation 
interviews 
were recorded 
in logbook 
Physicality 
(prototype 
product), 
graphicacy 
(mobile 
application) 
Processes (CC) 
Sketching, CAD 
modelling, 
prototyping, 3D 
printing, graphic 
design, product 
design and  
qualitative 
research methods 
Logbook, 
prototype 
models, mobile 
application and 
portfolio 
Strong, all 
were recorded 
in logbook 
and portfolio 
or shown via 
physical 
prototypes 
Graphicacy, 
physicality and 
processes 
‘Design problem’, 
traditional or non-
traditional 
Traditional design 
problem, an 
opportunity was 
identified by 
designer and he 
came up with a 
potential solution 
The 
opportunities 
were presented 
in the logbooks 
Strong, clearly 
presented in 
the logbook 
Numeracy, 
physicality and 
process (ME) 
Table 70 Evidence of the 7 Common Characteristics and Modes of Expression in academic 
case study 1  
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Common 
Characteristics 
Evidence 
Evidence 
sources 
Evidence 
strength 
Modes of 
expressions 
Multidisciplinary 
Graphic design, 
industrial/ product 
design, emergency 
services 
Sketches, 
prototyping 
processes in 
logbooks, 
mobile 
application, 
physical 
prototypes and 
interview 
records. 
Strong, 
interviews 
were recorded 
in the 
logbooks, 
mobile 
application, 
sketches and 
physical 
prototypes 
Graphicacy, 
physicality and 
process (ME) 
Knowledge 
The chosen 
location 
technology, 
CosPas-Sarsat 
satellite based 
distress beacon 
was selected upon 
the 
recommendation 
of an expert 
Interview with 
expert in 
logbook and 
prototype test 
rig 
Strong, 
presented in 
logbooks and 
prototype test 
rigs 
Pass on via 
language 
Table 71 Evidence of the 7 Common Characteristics and Modes of Expression in academic 
case study 1 (Continued from Table 70) 
6.4. Academic case study 2 – Lumo 
 
 
Figure 78 Lumo (Pendlebury, 2014) 
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Project background 
The second academic case study was the Lumo, the Final Year Design 
Project of Eleanor Pendlebury (2013). Lumo shown in Figure 78 was a 
product designed to provide comfort and reassurance to children with 
separated/divorced parents; focusing on a disrupted night time routine due 
to the child living between two homes (Pendlebury, 2013). The number of 
divorced families in the UK had increased sharply since the 1960s; in 2011 
the number of divorced families in the UK was 117,000. Up to 49% of those 
divorced families had children under the age of 16 and within that figure 21% 
of those children were under the age of five. According to the designer the 
project had the following objectives: 
 Provide comfort and reassurance to the child. 
 Help the child to settle in new and unfamiliar environments. 
 Minimise the disruption in the child’s night time route caused by 
switching environments. 
In order to get the information and knowledge required to generate suitable 
solutions towards the problems identified the designer conducted interviews 
with experts in the related field. The experts selected by the designer were 
social workers and children counsellors. From the interviews the designer 
was able to identify a key insight regarding the problem; the objects that 
belonged to the children became their security. In addition to providing the 
key insight the experts also helped to shape a questionnaire used by the 
designer to gather further data during the research phrase of the project. 
The data gathered via the questionnaire was used to shape the specification 
and features of the design. With the specification and features requirements 
set the project moved forward towards the design phrase. During this phrase 
sketching, foam models, CAD modelling and 3D printed models were the 
selected forms of communication. The form of the product was created 
through sketching and CAD modelling as shown in figures 79-81: 
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Figure 79 Design sketches of Lumo (Pendlebury, 2013) 
 
Figure 80 Sketch of Lumo's final design (Pendlebury, 2013) 
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Figure 81 CAD renderings and sketches of Lumo (Pendlebury, 2013) 
From the design phrase the following solution was created by the designer: 
Lumo would be a product that helped children to minimise the disruption 
towards their night time routine caused by switching between their places of 
living. The proposed solution would contain a pair of the same devices 
therefore allowing the children to have them at their parents’ residences. 
The link between the devices would be a portable USB recorder that could be 
plugged into the devices. With the blueprint of the solution laid out the 
designer then moved onto creating the form of the product and prototyping. 
The form of the product was developed by sketching and CAD modelling. 
Once the form of the product was finalised the designer moved forward to 
creating working prototypes by using CAD modelling and 3D printing. The 
prototypes created were then used for user validation and testing. Figures 
82-84 showed the prototypes being built and the evaluation conducted: 
 
Figure 82 The Lumo prototype being built (Pendlebury, 2014) 
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Figure 83 3D printed USB recorder for Lumo (Pendlebury, 2014) 
 
Figure 84 Lumo product testing (Pendlebury, 2014) 
For the evaluation the designer had the following areas tested:  
 Lamp light and projection 
 USB device functionality 
 Aesthetic of the USB 
In addition to those the evaluation also gathered the opinions of experts. 
According to the designer some improvements towards the product were 
identified from the evaluation. Those areas were: the touch and feel of the 
light switches, feedback regarding light dimming levels and control layout. 
The experts’ opinions were positive overall, however they were concerned 
about the potential price range of the product if it were to be manufactured 
and they also pointed out further market research would be needed. In terms 
of impact when interviewed the designer believed it could help towards 
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children from divorced families by providing them a familiar object to relate 
to in an alien environment. 
Findings from the analysis 
From the case study the following evidence for the seven common 
characteristics and modes of expressions was identified, the evidence is 
presented in the Tables 72 and 73: 
Common 
Characteristics 
Evidence 
Evidence 
sources 
Evidence 
strength 
Modes of 
expressions 
Drivers 
A sharp increase in 
divorce cases since 
the 1960s. 
National 
statistics 
figures 
presented in 
logbooks 
Strong, 
recorded and 
presented in 
logbooks 
Numeracy 
Experts 
Six social workers, 
specialised in 
counselling children 
in divorced families 
Interviews 
Strong, all 
interviews 
were recorded 
and presented 
in the logbook 
Interacted via 
language 
Impact 
Prototype of the 
product created, 
tested and 
validated by experts 
Prototype and 
storybooks 
Strong, all 
prototypes 
were 
presented 
during the 
interview with 
the designer. 
Graphicacy 
and physicality 
Processes (CC) 
Sketching, CAD 
modelling, 
prototyping, 3D 
printing, graphic 
design, product 
design and  
qualitative research 
methods 
Logbooks and 
prototype 
models 
Strong, all 
were recorded 
in logbook 
and portfolio 
or shown via 
physical 
prototypes 
Graphicacy, 
physicality and 
process (ME) 
‘Design problem’, 
traditional or non-
traditional 
A non-traditional 
design problem, the 
number of divorced 
families in the UK 
that had children 
under the age of 
five. 
Interview with 
the designer 
herself and 
information 
from logbooks 
Weak, despite 
the context 
the 
information in 
the logbooks 
presented, the 
designer 
could not be 
certain if it 
was a non-
traditional 
design 
problem when 
interviewed 
Numeracy 
Table 72 Evidence of the 7 Common Characteristics and Modes of Expression in academic 
case study 2  
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Common 
Characteristics 
Evidence 
Evidence 
sources 
Evidence 
strength 
Modes of 
expressions 
Multidisciplinary 
Graphic design, 
industrial/product 
design and social 
services 
Sketches, 
prototyping 
processes in 
logbooks, 
mobile 
application, 
physical 
prototypes 
and interview 
records 
Strong, 
presented in 
logbooks and 
prototypes. 
Graphicacy, 
language, 
physicality 
and process 
(ME) 
Knowledge 
The objects owned 
by the children 
become their 
security; the 
objects helped 
them to settle in 
new environments. 
From 
interviews 
Strong, the 
interviews 
were 
recorded in 
logbooks 
Passed on via 
language 
Table 73 Evidence of the 7 Common Characteristics and Modes of Expression in academic 
case study 2 (Continued from Table 72) 
6.5. Academic case study 3 – Mom inflatable incubator 
 
 
Figure 85 The Mom inflatable incubator (Roberts, 2014) 
Project Background 
The final academic case study was the Mom, inflatable incubator; it was the 
Final Year Design Project of James Roberts. The Mom inflatable incubator 
(shown in Figure 85) was designed to be a low cost portable incubator that 
could be used in field hospitals and refugee camps (Roberts, 2013). 
According to data provided by the designer 1000 out of 100000 children 
born in refugee camps were born prematurely. Furthermore it was estimated 
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that in refugee camps 75% of premature child deaths were caused by the 
lack of incubation. The issue identified by the designer was that traditional 
incubators were too expensive (a unit can cost from £10000 to £30000) 
and bulky for developing countries, therefore a smaller more affordable 
incubator was needed. Another additional problem spotted by the designer 
was the lack of experienced doctors working in refugee camps and rural 
areas; as a result the medical care in those areas was often provided by 
clinical workers. This was problematic because the traditional incubators 
were too difficult to operate due to its complexity. For research the designer 
conducted interviews with paediatrics specialist doctors from Nottingham 
Hospital and experts within the University. In addition to that the designer 
also conducted online questionnaires with nurses and midwifes. From the 
research the key knowledge or insight identified was that keeping the 
children’s bodies above a certain temperature was key to survival. With that 
knowledge in mind the designer then began the design process to generate 
the solution. During the design phrase the designer used sketching, CAD 
modelling, foam modelling and prototyping to create and developed the 
solution as shown in figures 86 and 87: 
 
Figure 86 Concept and development sketches of Mom inflatable incubator (Roberts, 2013) 
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Figure 87 The prototype construction (Roberts, 2013) 
 
Figure 88 Incubator cooling shell CAD drawings (Roberts, 2013) 
 
Figure 89 Technology demo being built (Roberts, 2013) 
Once the designer finalised the design of the solution, he began building 
prototypes to test the technology selected for the solution. From the testing it 
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was proven that the selected technologies were suitable for the solution the 
designer then move forward to creating a presentation model of the solution. 
For validation the technology prototype went through a series of tests to 
ensure the technologies could maintain its performance consistently 
throughout a set time period. In addition to running further tests on the 
prototype, the design was also evaluated by the experts who participated in 
the research phrase of the project. Figures 90-91 show some of the tests 
conducted: 
 
Figure 90 Fan and temperature testing (Roberts, 2014) 
 
Figure 91 Outer limiter sensors testing (Roberts, 2014) 
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From the testing and evaluation the designer was able to identify the 
following areas of improvement: a change of material for the zippers to 
minimise the risk of contamination, addition ventilation points within the 
main chamber and finally the most important area of improvement was to 
change the ribbing design of the product to improve its performance of 
maintaining temperature. Alongside the functionality evaluation of the 
product a manufacturing feasibility study was also conducted. From the 
report presented by the designer the manufacturing cost per unit was 
£86.01 and the intended RRP was £250 per unit. The RRP was £65 cheaper 
than its nearest competitor. In terms of impact this design project was the 
winner of the James Dyson Award in 2014. As a result of that the designer 
began further development of product and with the goal bringing the product 
to the market in the near future. 
Findings from the analysis   
From the case study the following evidence for the seven common 
characteristics and modes of expressions was identified, the evidence is 
presented in Table 74: 
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Common Characteristics Evidence Evidence sources Evidence strength Modes of expressions 
Drivers 
1000 out of 100000 children 
born in refugee camps are 
premature babies. 
Data presented by the 
designer in the logbooks 
Strong, evidence presented 
in logbooks 
Numeracy 
Experts 
Two paediatrics specialist 
doctors from Nottingham 
Hospital plus nurses and 
midwifes. 
Interviews conducted by the 
designer during the research 
phrase, plus the online 
questionnaire 
Strong, all interviews and the 
online questionnaire used 
were presented in the 
logbooks. 
Interacted via language 
Impact 
Prototype, James Dyson 
Award 2014 
Prototypes constructed and 
press releases from the 
University and James Dyson 
Foundation website 
Strong, prototypes were 
presented and press 
releases can be found online. 
Physicality and numeracy 
Processes (CC) 
Sketching, CAD modelling, 
prototyping, qualitative 
research and 3D printing 
Logbooks and prototype 
models 
Strong, all sketches, 
interviews, questionnaire 
used were presented in 
logbooks and prototype 
models. 
Graphicacy, language, 
physicality and process (CC) 
‘Design problems’, traditional 
or non-traditional 
Traditional design problem, a 
problem was identified and 
the designer generated a 
suitable solution that is less 
expensive than existing 
products. 
Cost analysis presented in 
logbook and prototype 
models 
Strong, cost analysis process 
was presented in the 
logbooks and reports 
alongside prototype models. 
Physicality and numeracy 
Multidisciplinary 
Industrial/ product design 
and healthcare 
Expert interviews, sketching, 
prototypes and processes 
presented in logbooks and 
prototype models. 
Strong, all were presented in 
logbooks or prototypes 
Graphicacy, language, 
physicality and process 
Knowledge 
Keeping a constant body 
temperature was key to the 
survival of premature babies 
From interview conducted 
with experts 
Strong, the knowledge was 
highlighted in the interviews 
presented in the logbooks. 
Passed on via language 
Table 74 Evidence of the 7 Common Characteristics and Modes of Expressions in academic case study 3 
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6.6. Practice case study 1 – ASAP Watercrafts 
 
 
Figure 92 Rescue Hero prototype, ASAP Watercraft (ASAP Watercrafts, 2014a) 
Project background 
The first practice case study was the ASAP Watercraft. ASAP Watercraft is an 
electric power assisted water craft for beach lifeguards that is a cheaper 
alternative to a jet ski. It cloud be operated by one person only for rescue or 
patrol operations. In addition the craft could be solar charged (ASAP 
Watercrafts, 2014). The project began as the Final Year Design Project of 
Ross Kemp, the designer and founder of ASAP Watercrafts. The aim of the 
project was to develop a watercraft that could bridge the gap between 
peddle boards and jet skis in terms of performances and deployment time. 
During the project Kemp designed and developed a prototype watercraft as 
the figure below showed some of the original development CAD and 
sketches: 
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Figure 93 ASAP Watercraft development sketches and CAD (ASAP Watercrafts, 2014b) 
Eventually the ASAP Watercrafts became Kemp’s full time job. In the first 
phrase of the redevelopment of product he used sketching, foam modelling, 
CAD modelling and 3D printing to further resolve and develop the design. 
The figures below showed an early prototype created from the first phrase of 
the redevelopment: 
 
Figure 94 An early prototype of ASAP Watercraft (ASAP Watercrafts, 2014c) 
The prototype shown in the figure above was used for water testing and 
further refinement of the propulsion systems as well as marketing. According 
to the designer, the early prototype was an extremely effective marketing 
tool in terms of helping him attracting further funding and recruiting 
additional experts on to the design team. With further funding and a larger 
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design team the project moved forward into redesign and developing the 
product for manufacturing. The team that took part in this phrase were the 
designer, a mechanical engineer whose expertise was in electric power 
trains and drive trains design, an electrical engineer, a financial manager 
provided by one of his sponsors, Loughborough Enterprise Studio manager 
and his investor who deals with funding and marketing. During this phrase 
the product was redesigned to its current form as shown below: 
 
Figure 95 Rescue Hero prototype (ASAP Watercrafts, 2014d) 
The new design was created by the designer along with the help of the 
mechanical engineer and electrical engineer. As a result of the help and 
advice from the engineers the new design is smaller than the earlier 
prototype. Furthermore the designer also stated the redesigned watercraft is 
lighter and easier to transport than the previous version. With the help of his 
sponsors the designer was able to fly out to Australia to conduct further tests 
and evaluation of the new design. When asked what impact would the 
product have the designer listed the following: a lighter and fast deploy water 
craft for beach rescue crews with a performance advantage over existing 
equipment, price advantage over a jet ski, saving lives and great marketing 
for the University. The product is currently in pre-production development; 
according to the company’s website production should begin in 2015. 
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Figure 96 Recuse Hero prototype testing in Australia (ASAP Watercrafts, 2014e) 
Findings from the analysis   
From the case study the following evidence for the seven common 
characteristics and modes of expressions was identified, the evidence is 
presented in Tables 75 and 76: 
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Common 
Characteristics 
Evidence 
Evidence 
sources 
Evidence 
strength 
Modes of 
expressions 
Drivers 
Peddle boards 
are too slow in 
terms of speed. 
Jet skis took too 
long to deploy 
and expensive 
to purchase. 
Interview with 
the designer 
Strong, 
presented in 
designer’s 
notebook 
during 
interview 
Numeracy and 
physicality 
Experts 
Mechanical 
engineer, 
electronic 
engineer, 
financial 
manager, studio 
manager and 
marketing 
expert 
Interview with 
designer, 
University press 
releases and 
company website 
Strong, the 
designer 
presented 
press photos 
Interacted via 
language, 
numeracy and 
physicality 
Impact 
A number of 
prototypes, 
university 
marketing 
materials, 
company 
website, media 
coverage 
Prototypes, 
marketing 
material of 
Loughborough 
University, 
magazine 
articles and 
company website 
Strong, 
prototypes, 
university 
marketing 
materials, 
magazine 
articles were 
all presented 
and made 
available by 
the designer 
Graphicacy, 
numeracy, 
physicality and 
process 
Processes (CC) 
Sketching, CAD 
modelling, 3D 
printing, 
prototyping, 
qualitative 
research 
Interview with 
the designer 
Weak, only a 
selective 
amount of 
processes 
could be 
shown by the 
designer 
during the 
interview. The 
processes 
shown were 
sketching, 
some CAD 
modelling and 
prototyping. 
Qualitative 
research 
methods were 
used according 
to the designer 
but no 
evidence was 
presented. 
Graphicacy, 
language, 
physicality and 
process (ME) 
Table 75 Evidence of the 7 Common Characteristics and Modes of Expressions in practice 
case study 1  
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Common 
Characteristics 
Evidence 
Evidence 
sources 
Evidence 
strength 
Modes of 
expressions 
‘Design problem’, 
traditional or non-
traditional 
Traditional 
design problem, 
there was a 
clear 
performance 
gap between 
existing 
equipment 
Interview with 
the designer 
Strong, the 
designer 
believed it was 
a traditional 
design 
problem, the 
evidence 
provided also 
pointed toward 
that 
Numeracy, 
physicality and 
process (ME) 
Multidisciplinary 
Industrial/ 
product design, 
mechanical 
engineering, 
electronic 
engineering and 
marketing 
Interview with 
the designer, 
prototypes, 
marketing 
materials from 
the University 
and company 
website 
Strong, the 
designer 
clearly stated 
these 
disciplines 
during the 
interview and 
additional 
information 
was provided 
from the 
marketing 
materials and 
company 
website 
Graphicacy, 
numeracy, 
physicality and 
process (ME) 
Knowledge 
Lifeguards 
interviewed by 
the designer 
identified the 
performance 
gaps with the 
existing 
equipment, 
engineering 
solutions of the 
prototype’s 
power train and 
wiring. 
Interview with 
the designer 
Strong, the 
designer 
stated the 
knowledge he 
used and gain 
during the 
design phrase 
Passed on via 
language and 
numeracy 
Table 76 Evidence of the 7 Common Characteristics and Modes of Expressions in practice 
case study 1 (Continued from Table 75) 
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6.7. Practice case study 2 – Service Design Jam, 
Loughborough, March 2014 
 
Workshop background 
The Service Design Jam Loughborough was a service design workshop that 
was part of the Global Service Design Jam which took place at cities around 
the world annually since 2011. The aim of the workshop was to teach the 
participants service design methods and techniques to create potential 
service solutions from a brief that was given by the organisers. Before the 
brief was given, the participants were encouraged to network and get into 
groups with others who had similar areas of interest. For the Loughborough 
workshop the participants were split into six teams of six according to their 
areas of interest and once the teams were created they were each given a 
mentor. The participants who took part in the 2014 workshop were students 
from the University, local business owners and academics.  The mentors 
were academics and practitioners invited by the event’s local organiser. For 
the Loughborough workshop the mentors’ team was three design academics 
and three experienced service designers. The roles of the mentors were the 
following: provide guidance on service design method and techniques and 
keep the teams on track towards the objectives set by the teams themselves. 
In addition to inviting mentors the local organiser also had to provide all the 
prototyping materials needed. Once the teams had their mentors assigned 
the brief was given live on video by the global organisers. Once the brief was 
given the team had a weekend to generate a service solution. Throughout 
the weekend there were progression checkpoints. At the end of Friday 
evening, teams needed to present their team names and an outline their 
concept of the solution. In the early afternoon of the Saturday the teams 
gave a ten minutes presentation on their progress and when possible 
demonstrate their solutions. Finally on Sunday afternoon the teams would 
each give a twenty minutes presentation presenting their solutions towards 
the given brief. 
For the 2014 Loughborough Service Jam, the brief given was an empty box as 
shown in Figure 97: 
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Figure 97 2014 Loughborough Design Jam theme 
With the brief given the teams moved forward to create their solutions. For 
this brief the Loughborough participants came up with a range of different 
concepts. The solution concepts were: a box containing information, coupons 
and a student contact for international students joining a new University, an 
online shop selling antique toys, a box for disasters relief, an outdoor culture 
event centred around a box (container) and an interactive box that 
encourage children to take part in outdoor activities. Below were some of the 
images taken from the workshop of the different teams’ design: 
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Figure 98 Team 3D Life service flow diagram 
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Figure 99 Team Buddy in a Box service concept 
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Figure 100 Team Bx’s service flow diagram 
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Figure 101 Team Craveculture.com service stakeholder diagram 
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Figure 102 Team Kokoro Box’s customer journey mapping diagram 
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Figure 103 Team Outside In smartphone application wireframes 
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When it came to designing the service solutions the teams used the 
following methods and techniques: for data gathering all the teams 
conducted interviews, for creating the service solutions the teams used 
sketching, prototyping, mapping, role playing and user centred design. 
During the design phase prototyping was heavily emphasised by the mentors 
to the groups as an important part of the design process. The groups were 
encouraged to use the following the prototyping techniques: paper 
prototyping; this technique were used for setting out the service touch points 
and order, physical prototyping created the props use for role playing and 
presentations. Finally video prototyping were also encouraged by the 
mentors. In addition to prototyping role playing was also a technique used 
heavily during the design phrase. This technique was used regularly to help 
the teams understand how their proposal solution would work, where and 
what service touch points would be needed, interaction between user and 
the service as well as understanding the users’ viewpoint.  
Findings from the analysis   
From the case studies the following evidence for the seven common 
characteristics and modes of expressions was identified, the evidence is 
presented in Table 77: 
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Common Characteristics Evidence Evidence sources Evidence strength Modes of expressions 
Drivers     
Experts 
Three interaction designer 
academics and three service 
designers 
The experts themselves 
Strong, the experts took part 
in the workshop 
Interacted via graphicacy, 
language, physicality and 
process (ME) 
Impact 
Arguably none as all the 
service created were only 
concepts within a workshop 
environment 
Service design concepts  
Graphicacy, language and 
process (ME) 
Processes (CC) 
Sketching, prototyping, 
qualitative research, 
mapping and role playing 
Prototypes, concept 
illustrations, presentations, 
videos created by the 
participants 
Strong, the teams kept detail 
records of all their work and 
processes used through the 
workshop, some of the 
materials were uploaded on 
to the global website. 
Graphicacy, language, 
physicality and process (ME) 
‘Design problem’, traditional 
or non-traditional 
A non-traditional design 
problem because the 
workshop is open to anybody 
who wish to learn and take 
part in service design 
Interview with the local 
organisers and global 
website. 
Strong, the goal of the 
workshop was clearly stated 
by the organisers when 
interviewed and the global 
website also stated the 
workshop goals. 
Graphicacy, language, 
process (ME) 
Multidisciplinary 
Service design, interaction 
design and 
industrial/product design 
Participants and mentor 
backgrounds 
Strong, information provided 
by all who took part in the 
workshop 
Graphicacy, language, 
process (ME) 
Knowledge 
Service design techniques, 
prototyping methods and 
design research methods 
From the final presentations 
created by the teams and 
interview with mentors 
Strong, the mentors were 
able to list the methods used 
by each team. 
Passed on via graphicacy, 
language and process (ME) 
Table 77 Evidence of the 7 Common Characteristics and Modes of Expressions in practice case study 2
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6.8. Practice case study 3 – Black and Decker garden 
power tools range 
 
 
Figure 104 The Black+Decker 36V lithium battery platform (Stratford, 2014) 
Project background 
The final practice case study was the Black+Decker garden power tools 
range launched in 2011 (shown in Figure 104 and 105). The case study was 
provided by Mark Stratford who led the in house design team that created 
the European lawnmower platform and other DIY power tools for the brand. 
From the interview the designer listed the following factors as the drivers 
that kick started the project: Black+Decker was not a major player in the 
home DIY tools market due to the lack of power garden tools; in order to 
increase sale revenue and have bigger presence in retail stores a power 
garden tools range was required and finally the brand needed to attract 
more customers. The project began with the design team conducting market 
research using qualitative research methods. For market research the 
design team conducted consumer focus groups, in depth interviews with 
target users and observations. From the research the design team was able 
to identify these areas of improvement: when mowing the lawn it was very 
hard to get the edge cut neatly, throwing away the cut grass was an issue for 
some users and lengthy cable made electric powered mowers harder to use. 
These were the three areas that the team focused on when designing the 
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new product range. The design phrase began straight after market research. 
According to the designer, the concept design phrase took nearly a year to 
complete. It took the team nearly a year to conduct the testing, prototyping, 
resolving engineering issues and development for manufacturing of the 
selected design concept. Prototypes were created by 3D printing and hand 
built in workshops. Finally because it was a brand new product range it took 
the company nine months to get the tooling ready for manufacturing. During 
the interview the designer highlighted the following innovative features and 
USP of the lawn mower range: Edge Max; a patent technology that ensure 
the user has a neatly cut lawn edge, high performance anti stall cutting 
system for cutting tall and damp grass, quick release cable storage and a 
large grass box. The figure below shows one of the current lawn mowers on 
sale from Black+Decker: 
 
Figure 105 Black+Decker 40V Max Mower (Black+Decker, 2013) 
Despite the USPs and some of the innovative features the designer also 
stated the product had a slow start due to delays in production and some 
engineering issues within the design. After the launch of the lawnmower 
range the design team moved forward using the design language created for 
the lawn mower range to create additional products for the power garden 
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tools range, the figures below showed portfolio pages provided by the 
designer of the power tools design language:  
 
Figure 106 Design language of the Black+Decker tools (Stratford, 2014) 
 
Figure 107 Design language of the Black+Decker tools (Stratford, 2014) 
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When questioned about the impact of the project, the designer listed the 
following: despite having a slow start in sales the new range had generated 
more than $10 million in business growth for the brand, new patented 
technology features for the brand and helped the brand to have a bigger 
retail presence and attract new customers to the brand. 
Findings from the analysis   
From the case studies the following evidence for the seven common 
characteristics and modes of expressions was identified, the evidence is 
presented Table 78:  
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Common Characteristics Evidence Evidence sources Evidence strength Modes of expressions 
Drivers 
Lack of power garden tools 
within the brand, need of 
attracting customers and 
expanding presence in retail 
Interview with designer 
Strong, the designer provided 
a detail analysis that the 
team conducted during the 
interview 
Numeracy 
Experts 
The design team, mechanical 
engineers, electronics 
engineers, tooling engineer 
and production engineers 
Interview with the designer 
Strong, the designer was able 
to list all those who took part 
in the project during the 
interview 
Interacted via graphicacy, 
numeracy, physicality and 
process (ME) 
Impact 
$10 million in business 
growth, new brand language 
for products, patented 
technology 
Interview with the designer, 
products on sale and retail 
stores 
Strong, shown in products 
and examples given by the 
designer during the interview 
Graphicacy, numeracy, 
physicality and process (ME) 
Processes (CC) 
Sketching, CAD modelling, 
3D printing, mechanical 
engineering, electronics 
engineering, new product 
development 
Interview with the designer 
Weak, the designer was able 
to speak briefly about the 
processes used however he 
could not give out too much 
detail due to confidentiality 
agreements 
Graphicacy, numeracy, 
physicality, process (ME) 
‘Design problem’, traditional 
or non-traditional 
A traditional design problem, 
a range of products created 
to fill the gap in a brand’s line 
up 
Interview with the designer 
Strong, the designer stated 
he believed it was a 
traditional design problem 
Graphicacy, numeracy, 
physicality and process (ME) 
Multidisciplinary 
Industrial/ product design, 
mechanical engineering and 
electronic engineering 
Interview with the designer 
Strong, he listed the 
disciplines involved during 
the interview 
Graphicacy, numeracy, 
physicality and process (ME) 
Knowledge 
Cutting a near edge was an 
issue, emptying grass was 
more time consuming than 
most users anticipate and 
the long cable makes the 
mowers hard to use. 
Interview with the designer 
Strong, the designer was able 
to list them during the 
interview and identified them 
as the knowledge used to 
create the USPs. 
Passed on via graphiacy, 
language and process (ME) 
Table 78 Evidence of the 7 Common Characteristics and Modes of Expressions in practice case study 3 (Continued from Table 110) 
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6.9. Findings and conclusions from the case study 
analysis 
 
6.9.1. Data driven consensus definition of design thinking 
 
Two consensus definitions of design thinking were developed from the 
findings of thematic analysis and content analysis. This section of the 
chapter presents and discusses the two definitions created. The next 
section of the chapter presents the reliability checks performed on the 
definitions though case study analysis. These two consensus definitions 
will be used to form the basis of the qualitative data driven model of 
design thinking which will be presented and discussed in Chapter 7 of 
this thesis.  
As presented in Chapter 5.4.2 there were similarities and differences 
between academic and practitioner’s views on design thinking. The two 
consensus definitions were developed from the key themes identified.  
From the academic perspective design thinking was: 
A designerly approach to problem solving that can be used divergently 
to solve problems in any context and create solutions by using suitable 
expertise and knowledge. 
Table 81 presents the words used in the definition and the related key 
themes. 
Words used Related key themes 
A designerly approach to problem solving 
design/ design processes/ design 
methodology ‘and problem solving 
Used divergently Divergent 
To solve problem in any context and create 
solutions 
Problem solving, complex or wicked problems 
and problem context/ outside design 
Using suitable expertise and knowledge 
Experts or multidisciplinary, creative 
thinking/ creativity and users 
Table 79 Breakdown of the empirical data driven academic definition of design thinking 
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From the practice perspective design thinking was: 
A collection of human centred design-led problem solving processes or 
approaches that address ill-defined problems in any context or discipline 
creatively by focused questioning. 
Table 82 presents the words used in the definition and the related key 
themes. 
Words used Related key themes 
Human centred design-led problem solving 
processes or approaches 
Human centred/ user centred, design 
processes/ design-led mind set and 
approaches and problem solving 
Address ill-defined problems Complex or wicked problems 
In any context or discipline creativity 
Multidisciplinary, outside design and 
creative/ creativity 
Asking the right questions Questions 
Table 80 Breakdown of the empirical data driven practice definition of design thinking 
To summarise the key difference between the two definitions mainly lay 
within the context in which academic and practice saw design thinking 
being applied. From the academic viewpoint design thinking could be 
used anywhere as long as the suitable expertise and knowledge could 
be included. From the academic viewpoint many of the ‘marketing 
emphasises’ from the practice point of view were seen as logical 
components required. For example the practice data set showed claims 
that employing design thinking could help those employing it engage 
with users and made them becoming more empathic, however in the 
academic view this is all part of the necessary requirement to create 
solutions from using design thinking. Another example of difference 
would be the view on creativity, practitioners see it as an impact but 
academics saw it as a requirement. Furthermore there were also 
differences in the way of framing the problems given. In practice it was 
very clear that questioning is a problem framing technique however from 
the academic perspective the problem framing technique was not 
mentioned. Despite their differences both parties agreed that design 
thinking is the use of design processes to solve complex or wicked 
problems in any given problem contexts. 
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6.9.2. Checking the reliability of the consensus definition of 
design thinking 
 
In addition to ensuring the reliability of the 7 common characteristics of 
design thinking and design thinking’s modes of expressions; the data 
driven consensus definitions of design thinking were also checked by 
case study analysis.  
To check the reliability of the consensus definition via case study 
analysis the definitions were split into four parts as shown in Table 83: 
Academic consensus definition  Practitioner consensus definition   
A designerly approach to problem solving 
Human centred design-led problem solving 
processes or approaches 
Used divergently Address ill-defined problems 
To solve problem in any context and create 
solutions 
In any context or discipline creativity 
Using suitable expertise and knowledge Asking the right questions 
Table 81 Splitting the consensus definitions 
Tables 83-89 present the evidence supporting the two consensus 
definitions. 
Evidence of the academic consensus definition from academic case 
studies: 
Case study/evidence A designerly approach to problem solving 
Academic case study 1 – Trezzex location 
device 
Sketching, CAD modelling, prototyping, 3D 
printing, interviews and questionnaires 
Academic case study 2 – Lumo 
Sketching, CAD modelling, prototyping, 3D 
printing, interviews and questionnaires 
Academic case study 3 – Mom inflatable 
incubator 
Sketching, CAD modelling, prototyping, 3D 
printing, interviews and questionnaires 
Table 82 Evidence from the academic case studies to support ‘a designerly approach to 
problem solving’. 
Case study/evidence Used divergently 
Academic case study 1 – Trezzex location 
device 
Created a low cost outdoor tracking device 
with integrated social media sharing as an 
additional safety feature 
Academic case study 2 – Lumo 
The product integrated functions and 
features that were inspired by those 
elements. 
Academic case study 3 – Mom inflatable 
incubator 
Create a low cost mobile incubator using 
existing technologies. 
Table 83 Evidence from the academic case studies to support ‘used divergently’. 
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Case study/evidence 
To solve problem in any context and create 
solutions 
Academic case study 1 – Trezzex location 
device 
Emergency services, industrial/ product 
design and outdoor activities 
Academic case study 2 – Lumo 
Industrial/ product design and social 
services 
Academic case study 3 – Mom inflatable 
incubator 
Healthcare, industrial/ product design and 
social services 
Table 84 Evidence from the academic case studies to support ‘to solve problem in any 
context and create solutions’. 
Case study/evidence Using suitable expertise and knowledge 
Academic case study 1 – Trezzex location 
device 
Identified the suitable tracking technologies 
via interview with a RF antenna technician. 
Insights on target market behaviour provided 
by interviews with the University’s outdoor 
activities clubs (Mountaineering and 
mountain biking). 
Academic case study 2 – Lumo 
Using knowledge gathered from experts 
(social workers) the designer identified the 
elements (familiar objects and parents’ 
presence) that help a child settle in new 
environments. 
Academic case study 3 – Mom inflatable 
incubator 
With the help of experts: 2 paediatrics 
specialist doctors from Nottingham Hospital 
plus nurses and midwifes. The most 
important functions were identified and 
created a low cost incubator for developing 
countries by combining existing technologies. 
Table 85 Evidence from the academic case studies to support ‘using suitable expertise and 
knowledge’. 
Evidence of the practitioner consensus definition from practice case 
studies: 
Case study/evidence 
Human centred design-led problem solving 
processes or approaches 
Practice case study 1 – ASAP Watercrafts 
Sketching, CAD modelling, prototyping, 3D 
printing, interviews, observations, 
mechanical engineering and electronic 
engineering 
Practice case study 2 – Loughborough 
Service Design Jam 2014 
Mapping, interviews, prototyping and 
service design 
Practice case study 3 – Black+Decker 
garden power tools range 
Sketching, CAD modelling, prototyping, 3D 
printing, interviews, observations, 
mechanical engineering, electronic 
engineering and branding 
Table 86 Evidence from the practice case studies to support ‘human centred design-led 
problem solving processes or approaches’. 
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Case study/evidence Address ill-defined problems 
Practice case study 1 – ASAP Watercrafts 
A lighter and easily deployed watercraft for 
beach rescue position in between peddle 
boards and jet skis. 
Practice case study 2 – Loughborough 
Service Design Jam 2014 
Teaching service design to non-designers 
Practice case study 3 – Black+Decker 
garden power tools range 
Create a new design language for the brand. 
Using the new design language to create a 
new range of power tool. 
Table 87 Evidence from the practice case studies to support ‘address ill-defined problems’. 
Case study/evidence In any context or discipline creativity 
Practice case study 1 – ASAP Watercrafts 
Emergency services, industrial/ product 
design and vehicle engineering 
Practice case study 2 – Loughborough 
Service Design Jam 2014 
Service design workshop 
Practice case study 3 – Black+Decker 
garden power tools range 
Branding, industrial design/ product design, 
engineering and marketing 
Table 88 Evidence from the practice case studies to support ‘in any context or discipline 
creativity’. 
Case study/evidence Asking the right questions 
Practice case study 1 – ASAP Watercrafts 
Interviews and observations with beach 
emergency workers to identify the solution 
space. 
Practice case study 2 – Loughborough 
Service Design Jam 2014 
Interaction design academics and service 
designers to learn about a range of service 
design methods and prototyping techniques. 
Practice case study 3 – Black+Decker 
garden power tools range 
Interviews and observations with target 
market to identify opportunities of innovation 
for the upcoming power garden tools range. 
Table 89 Evidence from the practice case studies to support ‘asking the right questions’. 
Tables 83-89 presented the supporting evidence identified from the case 
studies that check the reliability of the consensus definitions of design 
thinking developed from thematic and content analysis. 
6.9.3. Conclusions from case study analysis 
 
From the case study analysis the following conclusions were established. 
The following common characteristics were identified from all of the 
case studies: experts, processes (CC), ‘design problem’, traditional or 
non-traditional, multidisciplinary and knowledge. Five of the case studies 
with the exception of the Loughborough Service Design Jam provided 
strong evidence for the following common characteristics: drivers and 
impact. All of the common characteristics identified were matched with 
suitable modes of expressions identified from the case studies. Finally 
using the case study analysis the reliability of the two consensus 
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definitions of design thinking developed from thematic and content 
analysis was evaluated.   
6.10. Summary of Chapter 6 
 
This Chapter presented the case studies selected for case study analysis 
conducted to check the reliability of the findings from literature review and 
data analysis. From the analysis the following common characteristics were 
identified from all the case studies: experts, process (CC), ‘design problems’, 
traditional or non-traditional, multidisciplinary and knowledge. The common 
characteristics of drivers and impact were only identified from five case 
studies. From the analysis all common characteristics were matched with 
their modes of expressions. Finally the reliability of the two consensus 
definitions of design thinking was also checked by case study analysis. 
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6.10.1. Overall progress summary 
 
Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
1 
Where was the concept of design 
thinking first articulated? 
 
Lit Review (2.2); interviews 
and online survey (5.4) 
   
2 
Do academic and practitioner interpret 
design thinking differently? 
 
Lit Review (2.3.1 & 2.4); 
interviews and online survey 
(5.4) 
   
3 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
 
Lit Review (2.2.1, 2.3.1 & 
2.5); interviews and online 
survey (5.4) 
   
4 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
   
Lit Review (2.3.1); Interviews 
and online survey (5.4) 
 
5 How is design thinking expressed?  
Interviews and online survey 
(5.4); case study analysis 
(6.2 – 6.8) 
   
Table 90 Progress summary after Chapter 6 
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Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
6 
Is design thinking taught as an 
integrated aspect knowingly or 
unknowingly, of design education? 
 
Interviews and online survey 
(5.4) 
   
7 
Are those who have not undertaken 
formal design education at a 
disadvantage when expressing design 
thinking? 
 
Lit Review (2.2.1.& 2.3.1); 
interviews and online survey 
(5.4); case study analysis 
(6.2 – 6.8) 
   
8 
Does design thinking as incorporated 
in designing within academia match 
academic articulation of the concept? 
 
Case study analysis (6.2 – 
6.8) 
   
9 
Does design thinking as incorporated 
in designing within practice match 
practitioner articulation of the 
concept? 
 
Case study analysis (6.2 – 
6.8) 
   
Table 91 Progress summary after Chapter 6 (Continued from Table 123)  
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Chapter 7 - A qualitative data driven model of design 
thinking 
 
 
 
7 
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7.1. Introduction 
 
This chapter presents a qualitative data driven model of design thinking 
alongside the visuals created for it. The model was created by the findings 
from the research so far. The chapter presents the four different stages of 
the model:  
1. A data driven consensus definition of design thinking 
2. Design thinking’s common characteristics 
3. Design thinking’s modes of expressions 
4. A potential sequence of design thinking application 
The diagram below show the structure of the model: 
 
Figure 108 Structure of the model 
The aim behind using this structure for the model was to help create a 
better understanding of design thinking as well as make it a clear way to 
present the findings of the research. 
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7.2. A generic data driven consensus definition of design 
thinking 
 
7.2.1. Articulated definition of design thinking 
 
An articulated definition of design thinking was created by combining the 
two consensus definitions together. The reason behind combining them 
together was to create a focus point to present the findings from 
thematic analysis. The articulated definition would then be used as the 
starting point for a qualitative data driven model of design thinking. In 
addition to being the starting point of the model the definition would also 
be used as a tool to help explain the subsequent stages of the model. To 
create the articulated definition of design thinking the consensus 
definitions were taken apart and a side by side comparison was 
conducted to see how the definitions can be combined. Table 92 
showed the two consensus definitions taken apart with lined up next to 
each other alongside the articulated definition of design thinking created 
from the two definitions: 
Academic consensus 
definition 
Practice consensus definition 
Articulated definition of 
design thinking 
Design thinking is a 
designerly approach to 
problem solving… 
A collection of human 
centred design-led problem 
solving processes or 
approaches… 
Design thinking is a 
collection of designelry 
approaches and 
methods… 
…that can be used 
divergently 
…that address ill-defined 
problems… 
…of problem solving… 
…to solve problems in any 
context 
…in any context or disciplines 
creativity... 
…that can be used in any 
context.. 
…and create solutions by 
using the suitable expertise 
and knowledge 
…by focused questioning 
…to generate solutions 
creatively by employing 
suitable expertise and 
knowledge. 
Table 92 Side by side comparision of the two definitions 
By combining the two consensus definition of design thinking, the 
following articulated definition of design thinking was created: 
Design thinking is a collection of desingerly approaches and methods of 
problem solving that can be used in any context to generate solutions 
creatively by employing the suitable expertise and knowledge. 
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Referring back to the data analysed the articulated definition 
incorporated the similarities and difference between academia and 
practice. Doing so had created a definition that can be used to help 
further understand what design thinking could be. 
7.3. Design thinking’s common characteristics 
 
The common characteristics of design thinking make up the second stage of 
the model. In this stage the common characteristics are presented alongside 
the examples given by academics and practitioners therefore showing the 
differences and similarities between the two. Furthermore the examples also 
helped to create a more tangible way of presenting the common 
characteristics. Figures 109 and 110 show how the common characteristics 
and their information are visually presented in the model.  
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Common characteristics icons: 
 
Figure 109 Design thinking’s common characteristics icons. 
 
Evidence source and methodology icons: 
 
Figure 110 Evidence source and methodology icons for the model 
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Figure 111 Design thinking model stage 2
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7.4. Design thinking’s modes of expression 
 
Design thinking’s modes of expressions made up the third stage of the 
model. In this stage the modes of expressions were presented alongside 
their evidence and the origins of the evidence. In addition to the evidence 
the common characteristics and their modes of expressions were also 
presented therefore providing examples for the users. The figures on the 
following pages present the third stage of the model. 
Modes of expression icons: 
 
Figure 112 Design thinking's modes of expressions icons 
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Figure 113 Design thinking model stage 3
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7.5. Design thinking’s potential application sequence  
 
The fourth stage of the design thinking model was the potential application 
sequence of design thinking. The potential application sequence of design 
thinking was identified from case studies analysis. The application sequence 
presented used the case studies from the case study analysis as examples. 
The model then matched them up with the common characteristics and 
modes of expressions. The figures on the following pages present the fourth 
stage of the model. 
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Figure 114 Design thinking model stage 4 
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Figure 115 Design thinking model stage 4 
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7.6. Summary of Chapter 7 
 
This Chapter presented a data driven model of design thinking. The model 
presented in this chapter was created from the findings of the research so 
far. Design thinking was defined by the seven common characteristics 
identified from the literature review, pilot studies and data analysis as 
presented in stage 2 of the model. Then design thinking was expressed by 
any of the modes of expressions identified from data analysis and literature 
review presented in stage 3. Finally a potential design thinking application 
sequence was identified from the case study analysis presented in stage 4. 
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7.6.1. Overall progress summary 
 
Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
1 
Where was the concept of design 
thinking first articulated? 
 
Lit Review (2.2); interviews 
and online survey (5.4) 
   
2 
Do academic and practitioner interpret 
design thinking differently? 
 
Lit Review (2.3.1 & 2.4); 
interviews and online survey 
(5.4) 
   
3 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
 
Lit Review (2.2.1, 2.3.1 & 
2.5); interviews and online 
survey (5.4) 
   
4 
Can a ‘generic’ design thinking model 
be created from academic and 
practitioner interpretations? 
 
Lit Review (2.3.1); interviews 
and online survey (5.4); DT 
model (7.1 – 7.5)  
   
5 How is design thinking expressed?  
Interviews and online survey 
(5.4); case study analysis 
(6.2 – 6.8) 
   
Table 93 Progress summary after Chapter 7 
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Research questions Answered Method used (Sections) Somewhat 
answered 
Method used (Sections) Not 
answered 
6 
Is design thinking taught as an 
integrated aspect knowingly or 
unknowingly, of design education? 
 
Interviews and online survey 
(5.4) 
   
7 
Are those who have not undertaken 
formal design education at a 
disadvantage when expressing design 
thinking? 
 
Lit Review (2.2.1.& 2.3.1); 
interviews and online survey 
(5.4); case study analysis 
(6.2 – 6.8) 
   
8 
Does design thinking as incorporated 
in designing within academia match 
academic articulation of the concept? 
 
Case study analysis (6.2 – 
6.8) 
   
9 
Does design thinking as incorporated 
in designing within practice match 
practitioner articulation of the 
concept? 
 
Case study analysis (6.2 – 
6.8) 
   
Table 94 Progress summary after Chapter 7 (Continued from Table 126) 
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Chapter 8 - Validation studies 
 
 
 
8 
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8.1. Introduction 
 
This Chapter presents the evaluation study conducted to validate the 
research. The studies evaluated the following aspect of the research: 
methodology used, research approach, 7 common characteristics of design 
thinking, design thinking’s modes of expression, a generic data driven 
consensus definition of design thinking and a qualitative data driven model 
of design thinking. The reliability of the data gathered was achieved by 
triangulation. Table 95 presents a summary of the methods employed for 
data gathering to ensure reliability on all data used to answer the research 
questions:  
Research question  Methods used 
RQ 1: 
Where was the concept of design thinking 
first articulated? 
Method 1 Literature review 
Method 2 Interviews and online survey 
Method 3 Case study analysis 
RQ 2: 
Has the meaning of design thinking changed 
since the 1960s? 
Method 1 Literature review 
Method 2 Interviews and online survey 
Method 3 Case study analysis 
RQ 3: 
Do academic and practitioner interpret 
design thinking differently? 
Method 1 Literature review 
Method 2 Interviews and online survey 
Method 3 Case study analysis 
RQ 4: 
Can a generic design thinking model be 
created from academic and practitioner 
interpretations? 
Method 1 Literature review 
Method 2 Interviews and online survey 
Method 3 Case study analysis 
RQ 5: 
How is design thinking expressed? 
Method 1 Interview and online survey 
Method 2 Case study analysis 
Method 3 Literature review 
RQ 6: 
Is design thinking taught as an integrated 
aspect knowingly or unknowingly, of design 
education? 
Method 1 Literature review 
Method 2 Interview and online survey 
Method 3 Case study analysis 
RQ 7: 
Are those who have not undertaken formal 
design education at a disadvantage when 
expressing design thinking? 
Method 1 Interviews and online survey 
Method 2 Case study analysis 
Method 3 Literature review 
RQ 8: 
Does design thinking as incorporated in 
designing within academia match the 
academic articulation of the concept? 
Method 1 Literature review 
Method 2 Interviews and online survey 
Method 3 Case study analysis 
RQ 9: 
Does design thinking incorporated in 
designing within practice match practitioner 
articulation of concept? 
Method 1 Literature review 
Method 2 Interviews and online survey 
Method 3 Case study analysis 
Table 95 Summary of methods used in the research for triangulation 
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As shown in Tables 128 and 129; each research question was answered 
with data gathered from three methods. As discussed in Chapter 3.2.3, all 
data collection methods used the same content to ensure the consistency in 
the data gather. Therefore, allowing the reliability in the data to be achieved 
through triangulation 
Validity of the research was achieved through the evaluation studies 
conducted. The evaluation studies examined one of the issues of qualitative 
research: interpretation. In the case of this PhD, the interpretation aspect 
was the understanding of the data gathered and using the findings to create 
outcomes (design thinking model, see Chapter 7) of the research conducted.  
According to Robson (2011: 156-157), the main threat of unable to provide 
a valid interpretation of the research conducted is through imposing a 
framework or meaning on what is happening rather than learning what is 
occurring or emerging from the data and settings. This means without a 
prefixed research framework, the steps taken to the interpretations must be 
examined. To demonstrate validity in the interpretation of the data gathered, 
Mason (1996: 150) suggested that validity is to be achieved by continually 
charting and justifying the steps taken. Using Mason’s suggestion as a 
guideline, the evaluation study was designed to present the steps taken to 
interpretation and used the member checking approach (Robson, 2011: 158) 
to validate if the steps taken were suitable. Here, the members involved 
were PhD students and research staff from Lancaster University and design 
practitioners teaching part time at Loughborough University. The evaluation 
study design will be discussed in the upcoming section.  
8.2. Validation study 
 
Originally the validation method was a Delphi study. However, due to 
logistical issues and participants not being available due to teaching and 
working commitments; an alternative strategy was created. The alternative 
strategy was to use a seminar environment to validate the research; 
conducting two seminars for academics and practitioners. Using Mason’s 
suggestion (1996:150) and the member checking approach (ibid: 158) as a 
guideline; the format of the seminar was the following: research presentation 
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then feedback and discussion. As a result a presentation summarising the 
PhD was created. The content of the presentation was the following:  
 Methodology used and research approach 
 Literature review and its findings 
 Research instrument design and pilot studies 
 Data collection 
 Data analysis method used and its findings 
 Case studies analysis 
 A qualitative data driven model of design thinking 
Figures 116-119 show a few examples slides of the presentation used for 
the evaluation study: 
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Figure 116 Example slides of the presentation used for evaluation 
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Figure 117 Example slides of the presentation used for evaluation 
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Figure 118 Example slides of the presentation used for evaluation 
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Figure 119 Example slides of the presentation used for evaluation 
For the full presentation please refer to Appendix 16. All participants were 
also given a guide for reference purposes during the presentation, for the 
guide please refer to Appendix 17.  
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8.3. Academic validation seminar findings 
 
The seminar was held at Imagination Lancaster, Lancaster University on the 
28th January 2015. The seminar was 90 minutes long and the participants 
were PhD students, research and teaching staff of the department. The 
following feedback was gathered. 
Methodology and research approach 
The participants agreed the methodology and research approach used was 
suitable for the research. The participants did not provide any alternative 
methodology or research approach. 
Literature review and findings 
The participants found the range of literature reviewed sufficient. However, 
one question was raised regarding if other fields were discussing design 
thinking in literature: 
At the beginning you show the literature review you show the right 
hand side the book you read. Most of those books where from the 
discipline of design. Did you find from the literature of the 1960s that 
other disciplines were talking about design thinking? I know what you 
are saying were about application in management and business. I 
wonder if people were talking about it in another time. 
Research instrument design and pilot studies 
The participants did not comment on the research instrument design, pilot 
studies and their findings. 
Data collection 
The participants believed the data collection used was suitable for a 
qualitative study. No alternatives were provided. 
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Data analysis method used and findings 
The participants believed the data analysis methods used were suitable for 
the study. The participants, however, gave feedback related to the common 
characteristics of design thinking identified. The participants suggested 
further refinement for the common characteristics: impact, experts and 
knowledge would be beneficial. They gave the following feedback for the 
common characteristics impact: 
‘The impact seems to be that it exists, therefore, it has impact. A 
prototype was created therefore the impact box is ticked. For me 
impact is the effect on the user or the user experience. What stands 
out to me like the Lumo, is it the Lumo? To me the impact is not the 
physical form but the impact is what impact it has on the children who 
are using it. So there is a bit of an empty space for me. Clearly being 
an academic product or a student product there is no impact being 
measured. Again with the Service Design Jam there seems to be no 
impact and the impact does not count again is worrying in my mind 
because designing a service is just as valid if not more in some places. 
It is the whole kind of impact I think could do with a good look.’  
‘You have chosen academic case studies that were just created now. 
If you look at academic case studies that were created five years ago 
and see if impact and to see what it did. So if it was done five years 
ago and it helped save some people life and it would help reduce 
travel times for ambulances and that is a recognisable impact.’   
‘Would it help to think of it certainly in terms of evaluation process 
used in NGO programs? So you use output, outcome and impact. 
Output would be the physical form, outcome is that it could be in 
production and impact is that it saved so many lives. A spectrum of 
impact.’ 
In addition, the following feedback was given to the common characteristics 
experts and knowledge:    
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‘I had a question it is about two of the common characteristics of 
design thinking. It is about experts and knowledge. So reading here it 
said experts are people from different disciplines... Knowledge is 
provided... I guess my question is: is there an instance where experts 
do not provide knowledge? I can understand why one is a person; one 
is sort of a thing they use or have.’ 
Case study analysis 
The participants agreed case studies analysis was a suitable method of 
ensuring reliability in the data gathered. However, they identified that the 
bias towards the discipline industrial/ product design was an area of concern: 
‘I was wondering at the beginning of the research how did you set the 
disciplinary boundaries of your investigation in terms of what you use 
as case studies and people to interview? Because it seems very 
product design orientated.’  
In relation to the bias towards using industrial/ product design case studies, 
the participants suggested the field of enquiry might have been limited due 
to the bias towards a discipline: 
‘Sorry does that limit the whole field of enquiry of the study of the PhD 
that it ended up with one reason or another because focused on 
product design rather than design thinking in design?’ 
A qualitative data driven model of design thinking 
The participants believed the model was a useful summary of the findings 
from this PhD. However, the participants identified the following areas of 
concern. One participant commented on the model’s uniqueness when 
compared to others and the research’s contribution to knowledge: 
‘You draw out a model, you referred to literature review and this model 
is related to product design maybe it cannot fit another type of design. 
What are the characteristics that make your model distinguish maybe 
from the other modes they used before they used in design thinking? 
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Did you find something new and referring to the other people who 
were defining design thinking before?’  
Another concern identified by the participants was the areas of application 
for the model: 
‘Do you think the model could apply to other design disciplines?’ (…) 
because Service Design Jam is an event whereas if you take a service 
and you put it in that model it would work.’ 
The areas of concern identified by the academic evaluation will be 
addressed in detail in Chapter 9.   
8.4. Practitioner validation seminar findings 
 
The presentation and validation session was held at the Design School with 
two design practitioners on the 29th January 2015. Between them they had 
worked in the following fields in the past 20 years: consumer and medical 
products, shop interiors, special effects for TV and film, technology research 
and design management. The following feedback was gathered. 
Methodology and research approach 
The participants did not provide any specific feedback on the methodology 
and research approach. However, when question about the topic after the 
presentation, both stated the methodology and research approach used was 
suitable. 
Literature review and findings 
The participants believed the literature reviewed was suitable for the 
research. However, one participant commented on the literature’s focus on 
industrial/ product design; the participants believe it could have been 
beneficial to have a more diverse range of discipline being reviewed in 
literature: 
‘What you have not done is look at fashion, textiles, architecture, 
graphic design and illustration. It would be nice to look outside the 
area of product design, just to see what others have to offer.’  
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Research instrument design and pilot studies 
The participants did not comment on the research instrument design and 
pilot studies. 
Data collection 
The participants believed the data collection methods used was suitable for 
a qualitative study. No alternatives were provided. 
Data analysis method used and findings  
The participants believed the data analysis methods used were suitable. 
However, they believed the common characteristic drivers were too 
industrial/ product design biased: 
The drivers’ examples are very much based upon a user centred approach or 
need rather than historical context or social reflection. Or something more 
abstract. 
They also believed the common characteristics of design thinking did not 
represent all aspects of design: 
‘Going back to the seven common characteristics of design thinking, 
something I have been trying to separate now, what I do now. I think it 
comes to a point that when I design I take a step back and look at the 
design to see if that is something that moves you, makes me want to 
buy it. All objects have a voice, you are trying to address the feel and if 
it is saying the right thing. Does that come under impact? That is sort 
of gut feeling. Whether you feel something is right or wrong. That is my 
sort of design thinking; you got to work out if it is right or wrong. You 
got to work out that magic thing if the right proportion, if you pick it up 
does it feel good.’ 
In addition they also believed design thinking’s modes of expression were 
not clearly communicated across within the findings: 
‘When you think design thinking’s modes of expression who is the 
recipient of those modes of expressions? Are we talking about a client, 
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a user, someone in the PhD study? As a designer communicating 
graphically, I don’t like the word graphicacy. Who am I talking to then?’ 
Case study analysis 
The participants believed case study analysis was suitable to identify 
examples of design thinking application and check the reliability of the data. 
However, they were critical of the bias towards industrial/ product design in 
the case studies selected: 
‘I suppose so. I would like to do more of that. The department is very 
much focused on this user centred design process to create an object 
that does not exist in the market. The solution to that is always a 
product. A good example of that is this product for the kids in 
separated families. The solution is to create an electronic product or a 
consumer product. I’d like to see a lot more of the beautiful part of 
sculpting, dealing with materials and tiny design twists on existing 
products. Maybe just as creative, in fact it is more difficult to improve 
the design of a mature object than invent something. It would be nice 
to see some element of that. I guess this seems to be where it is 
lacking. Maybe looking at contemporary fine artists and seeing how 
they are creating their work could help. In fact it is quite simple if you 
look at Grayson Perry’s Channel 4 show he used a lot of design 
research process and thinking in that way. User research, user 
observation technique, reflecting on society, it would be worth looking 
at just to see how a fine artist is using all these design techniques.’ 
In addition to the criticism of bias towards one discipline, they also 
commented on the lack of ‘mature objects’ represented in the research: 
‘Yes, so mature objects like a chair, chopping board, knife etc... You 
can do very beautiful things with mature objects without doing this 
innovation process. In Loughborough innovation is a big driver isn't it? 
You must innovate; you must do this and that. You never see anyone 
do any mature objects. But that is fine that is the slight bias of the 
University and you don't seem to address that aspect of design.’ 
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A qualitative data driven model of design thinking 
The participants were critical of the model. They believed it was not a good 
idea to use it as a blueprint for design education as it could take away the 
creativity within design: 
‘My criticism of using this as a blueprint in design school or university 
is that it could foster the belief of I have ticked all on the list give me 
full marks. But you have the job to say this is not exciting, doesn't 
move me, not special. What I want to see is something from them that 
I could have never come up with.’ 
‘I know why Universities and schools like this because it is easier to 
access and make sense. It is harder for students to take criticism 
when you cannot explain it. Sometimes it is hard to explain. I think it is 
very Loughborough, at Nottingham Trent there is a more fluid 
approach. Loughborough like to compartmentalise things, I think the 
way the course developed and people do their own thing. It does feel 
very compartmentalised at a point.’ 
They also commented on the model being unintuitive; they believed it could 
be hard for others outside academia to understand it: 
‘If I were to comment on, the reason I asked what use is it. If this is for 
students to use and help their critical thinking and designedly thinking 
I find it quite confusing separating things out in this way. It does not 
feel intuitive to me at all. I can recognise the bits and pieces but I 
found it difficult to follow.’  
In addition to being unintuitive, they also commented on it being unsuitable 
to present something that is fluid and organic (design thinking). From their 
viewpoint it was a rather ‘mechanical way’ of presenting the model and 
made the subject harder to understand: 
‘It is not... in separating it out this way... It is not part of my knowing. I 
recognised these things in the processes. Separating them is like 
rather explaining a joke. The moment you take the joke apart... It is 
very complex why we would find something funny but in explaining it 
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you lose the humour... So much of design is all our experiences and 
we bring so much in we are not conscious of and indeed our biases 
like your product design bias. Doing it in this mechanical way seems to 
miss out on that special thing from the heart, that individual thing that 
you bring to it and make it rather cold and clinical.’  
‘Even compartmentalisation is what I am also struggling with. The 
reduction of some of these compartmentalised subject areas you have 
chosen could be PhD subjects in their own right. They are also 
trivialised here. They were very limited in the way you summarised 
them and limited in the way of what they mean.’ 
‘It makes sense but again you are missing something there by splitting 
it up like this. The Jet Ski got to where it is because of who is driving it. 
The way he looks, his characteristics and his personality. I think that is 
why it is successful because of a charming guy driving it.’  
Finally they believed the model does not address or represent the emotional 
side of design: 
‘I always think of a range of products ranging from needed, like a 
scalpel blade; very basic to want for something you don't need but 
something that is so beautiful that you want to buy. I just want this in 
my life. And in between you have the ‘I wanted to believe it’ type where 
like a Dyson it expresses this scientific efficiency like best 
performance or whatever. So are you saying that we don't do enough 
of the beauty and exploration of the aesthetics of products?’ 
‘Yes all the products we buy and surround ourselves with are 
expressions of ourselves and personality. The houses you live in, 
clothing you wear and sometimes that is quite a subconscious thing 
and it is quite hard to measure.’ 
The areas of concern identified by the practitioner evaluation will be 
addressed in detail in Chapter 9. 
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8.5. Summary of Chapter 8 
 
To summarise, both academic and practitioner validations believed the 
methodology and research approach, literature reviewed, data collection 
methods used and data analysis methods were suitable for the research. 
However, the validation also identified areas of concern. These will be 
discussed in detail in Chapter 9.  
The academic validation identified the following areas of concern:  
 Range of literature reviewed 
 Refinement of three common characteristics (impact, experts and 
knowledge) 
 Bias towards industrial/ product design  
 Limitation of the study caused by bias towards one design 
discipline 
 Area of application for the model 
 What is unique about the model and its contribution to knowledge. 
The practitioner validation identified the following areas of concern: 
 Bias towards one discipline 
 The common characteristics of design thinking do not represent all 
aspects of design 
 Design thinking’s modes of expression were not clearly 
communicated; possible further development required. 
 Bias towards one discipline in case study analysis 
 Lack of ‘mature objects’ represented in the research 
 The model should not be used as a blueprint of design education 
 The model does not represent the emotional side of design 
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 The model was unintuitive. 
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Chapter 9 - Discussion 
 
 
 
9  
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9.1. Introduction 
 
This Chapter discusses the research conducted, research findings and the 
feedback given in the validation studies. It discusses and reflects upon the 
following areas: reliability and validity of data collection methods and 
research strategy; discusses and compares the research findings to 
literature; similarities and differences in academic and practitioner 
viewpoints of design thinking within the research findings; comparison of the 
design thinking model to others and feedback from the validation studies. 
9.2. Reliability and validity of  the data collection 
methods and research strategy  
 
The research employed three different data gathering methods; they were 
interviews, online survey and case study analysis. The data collected yielded 
new common characteristics and supporting evidence for all 7 common 
characteristics. This section discusses and compares the data collected via 
the different data collection methods for each common characteristic. 
Drivers 
Drivers was one of the four common characteristics identified from literature 
review. The majority of the supporting evidence for the common 
characteristic was gathered through interviews and online survey responses. 
From the interview data, it appeared that when asked about giving out 
examples of drivers, some interviewees struggled to provide them during the 
interview. This could be caused by the interviewees having years of 
experience in their fields; therefore, making it difficult to identify examples of 
drivers on the spot. The interviews were semi-structured (discussed in 
Chapter 3.2.7) to allow the participants to express their views freely within 
the boundaries of the topic; as a result, led to the gathering more in depth 
data compared to online survey. The depth of the data compensated to the 
lower number of clear cut examples. Because of the depth of the interview 
data, it could be said that more than half the supporting evidence was 
identified from the interview data through content analysis.  
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The participants of the online survey appeared to have provided more 
examples of what drivers were. While there were more examples of drivers 
from the survey data; it must be noted that there were more survey 
participants than interviewees (43 compare to 13) and the environment 
could have also contributed towards this. Here, it means the participants 
were in an environment that they were comfortable in, for example their 
homes or offices. Being in their own or natural environment could have 
helped them to provide more examples when conducting the survey. Despite 
the higher number of examples the data from the survey was not as in depth 
as the interview data. Another interesting finding from the survey data was 
that the participants provided examples of what they believed not to be 
drivers in their field of work and expertise. Those examples were useful 
during coding as it helped to further develop the sub-categories.   
Comparing to the data gathered by interview and online survey; the data 
generated by case study analysis was a mixture of both. This was because 
the data that were identified as evidence appeared in their natural 
environment; in this case, the log books and portfolios provided by the 
participants. The depth of the data was similar to the interview data set. 
From the case study analysis, the evidence for drivers was identified with 
ease compare to the interview data. The ease of identification could have 
been caused by the material available during the analysis.  
From the three data sets; the strengths of them were the following:  
 Interview data had the most depth and detail descriptions of what 
drivers could be. 
 Online survey data provided a greater variety of driver examples; 
non-drivers examples provided also provided richness to the 
evidence. 
 Case study analysis data provided detail examples of drivers in 
their natural environment. 
Their weaknesses were: 
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 Interview data’s driver examples were not as devised when 
compared the online survey ones.  
 Compared to the interview and case study analysis examples, the 
online survey ones lack depth and detail. 
 The case study analysis examples were discipline focused. 
Overall the three data sets combined well because the interview and case 
study sets provided the depth for the evidence and the online survey set 
provided the divinity for evidence.   
Experts 
Experts was one of the common characteristics identified from the literature 
review. The majority of the supporting evidence for the common 
characteristic was gathered through interviews and online survey. During the 
interviews, the participants appeared to find it easier to give examples of 
experts. The design thinking application examples given during the interview 
often started with the experts who were involved in those projects; as a 
result, it was relatively straight forward to identify the evidence during 
content analysis. Perhaps giving examples of experts were easier than 
drivers because the interviewees worked alongside them; therefore, making 
it easier to remember.  
However, from the online survey data set the identification of evidence for 
experts was more difficult. When comparing to the interview data set apart 
from being less in depth, the data also had less examples of experts. The 
lower number of examples could be down to the nature of online survey as a 
method. Firstly part 1 of the Design Thinking Survey was the only part that all 
participants must fill in, as it was needed to separate the academics and the 
practitioner. Part 2 of the survey did not enforce such rules; as a result of 
this, some of the participants appeared to skip questions and led to the lack 
of examples. Another factor that could have caused that might have been 
the fixed structure of questioning and the lack of adaptability due to the 
researcher not being there. The lack of interaction between researcher and 
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participants appeared to have caused lower numbers of experts examples 
generated with this data set. 
Examples of experts were easily identified from case study analysis. The 
ease of identification was caused by the nature of the case study samples. 
As a result of using product design and service design projects, the 
involvement of experts were well documented during the beginning of all 
projects by the participants. The documentation and presentation of the 
case study made it easy to identify those examples and this was similar to 
the interview data set. 
Between the three types of data, their strengths were the following: 
 Interviews data set provided in depth and good range of experts 
examples. 
 Online survey data set provided disciplined focused examples 
 Case study analysis data set provided detail examples in their 
natural environment. 
Their weaknesses were: 
 The range of examples provided by the interview data set was not 
as devised as expected. 
 From the online survey data set the examples lack depth. 
 The weakness of case study analysis data set examples was 
similar to the interview data set. 
When compared to identifying examples for the common characteristic 
drivers; the process for experts was easier. This appeared to be caused by 
the examples provided in the data sets. Furthermore, out of all the evidence 
of common characteristics, the evidence for the common characteristic 
experts was the closest to each other in terms of examples and contexts in 
which they emerged. 
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Impact 
Impact was the third common characteristic identified from the literature 
review. Majority of the evidence for this common characteristic was gathered 
through interviews, online survey and case study analysis. During the 
interviews; when asked to provide examples, the participants found it easier 
than providing examples for the common characteristic drivers. From the 
interviews, a wide range of examples were gathered. They were easily 
identified during content analysis.  
The online survey yielded similar examples to the interview data sets. When 
compared to data belonged to other common characteristics gathered 
through online survey; it appeared impact had the most examples and had 
the most depth. Furthermore, the participants of the online survey also 
provided a diverse range of examples from different fields (government 
services, business, education and healthcare). The bulk of the evidence for 
this common characteristic was built upon the evidence gathered through 
interviews and online survey. 
The case study analysis data set again produced the evidence in their 
natural environment. When compared to the other two data sets, the 
evidence from this method was the most detailed. Here, it meant the 
evidence can be traced from the start to end of a design project. The points 
where the impact originated could be pinpointed and that helped to shape 
the common characteristic better as it provided more contexts for better 
articulation. 
From the three data sets, their strengths were the following: 
 The interview data set provided a wide range of examples of what 
impact was. 
 The online survey data set provided further diversity for the 
evidence gathered. 
 The case study analysis data set had the most depth and context.  
Their weaknesses were the following: 
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 The interview data set’s examples were not as in depth as 
expected. This could be caused by the participants were not at 
liberty to discussed the projects they recently conducted.  
 The online survey data set’s examples were diverse; however, 
some of the examples provided were not cleared within the 
contexts in which they emerged. As a result not all examples were 
coded. 
 The online survey data set examples’ weakness was that they were 
disciplined focused; while it added depth and contexts to the 
evidence, it did not provide as much ‘new’ data. 
From the three sets of data, it could be said that the evidence for the 
common characteristics within certain design disciplines (product design and 
service design) were stronger than others. Again the interviews and case 
study analysis data sets provided majority of the evidence. The data would 
have benefited with more examples from different design disciplines. 
Processes (CC)   
Processes (CC) was the final common characteristic identified from the 
literature review. Majority of the evidence for this common characteristic was 
gathered through interviews and online survey. From the interviews, the 
interviewees provided plenty of examples of processes that are related to 
design thinking. The examples from the interviews were a mixture of 
processes from product design, service design, sustainable design and 
business. The supporting evidence for the common characteristic was built 
upon the interview data set. 
The online survey data set yielded similar data to the interview data set. The 
difference between the two was the depth of the data and less number of 
examples. From the online survey responses it appeared processes was 
another common characteristic that the survey participants found difficult to 
provide examples for. This could be caused by the participants unwilling to 
disclose the processes they used in their businesses. This was a similar 
issue to the common characteristic experts. Furthermore, this could also be 
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caused by the lack of interaction between participants and researcher 
similarly to the issue encountered with experts.  
The case study analysis data set provided in depth data on the common 
characteristic. From the case study analysis data set, there were detail 
description and evidence of the processes used in the case studies. Despite 
the depth of the data, the limitation was majority of the processes described 
were related to product design and service design. As a result, the case 
study data set did not add more ‘new’ data towards the evidence. 
From the three data sets, their strengths were: 
 The interview data sets provided a wide range of in depth 
examples of processes the participants used when employed 
design thinking. 
 The online survey data set echoed the findings of the interview 
findings; adding more to the bulk evidence. 
 The case study analysis data set provided a detail view of a 
number of processes being used in their natural environment. The 
information helped better articulate the evidence for the common 
characteristic. 
Their weaknesses were: 
 The interview data set could have benefited with evidence of 
processes from a wider range of disciplines. 
 The online survey data set did not yield as many examples. 
 The case study analysis data set did not add more ‘new’ data 
towards the evidence. 
Overall from the three data sets, it appeared the online survey had difficulty 
generating data for the common characteristic. This was however, 
compensated by the findings yield from the interviews and case study 
analysis data sets.  
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‘Design problems’, traditional or non-traditional  
‘Design problems’, traditional or non-traditional was a common 
characteristic identified from the pilot studies. As a result of its identification, 
the research instrument was updated accordingly (discussed in Chapter 4.7-
4.9). During the interviews the interviewees did not provide as many clear 
definitions of what they believed to be traditional or non-traditional design 
problems. However, the identification of the evidence for the common 
characteristic was not as difficult during content analysis because of the 
contexts in which they emerged. The interview data set provided a good base 
to build the evidence upon. The contexts in which the data emerged were 
key to building evidence for this common characteristic. 
The online survey data set provide a variety of examples of what the 
participants believed to be traditional or non-traditional design problems. 
When compared to the interview data set, the data provided by the survey 
participants were at time more defined than the interviewees. Here, it means 
the participants would provide their view on the common characteristic along 
with an example. The variety of examples identified provided the richness 
towards the evidence for the common characteristic. 
The case study analysis data set yield more evidence for traditional design 
problems. This was caused by the samples of case studies available when 
the analysis was conducted. There was also evidence for non-traditional 
design problems but there was less; this was caused by the samples 
available. Overall the case study analysis data set provided detail description 
of traditional or non-traditional design problems and the details helped 
better articulate the common characteristic. 
From the three data sets, their strengths were: 
 The interview data set provided rich contexts for the evidence to 
be built upon. 
 The online survey data set provided a variety and clear description 
of traditional or non-traditional design problems. 
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 The case study analysis data set provided detail description of 
traditional or non-traditional design problems. 
Their weaknesses were: 
 The interview data set did not provide as many examples as 
expected. 
 Despite the variety and clear description, not all examples were 
usable from the survey data set due to lack of contexts for some 
of them. 
 Bias towards product design and service design as those were the 
samples available at the time. 
Overall the three data sets provided data that were similar to each other; 
therefore, enable each data set to compartment each other and filled in their 
weaknesses. However, the evidence could have benefited with a wider range 
of case studies from other design disciplines. 
Multidisciplinary   
Multidisciplinary was a common characteristic identified from thematic 
analysis. During the interviews, the interviewees gave plenty of examples of 
design thinking being multidisciplinary. The interviewees used the examples 
to showcase the different disciplines that employed design thinking. 
Furthermore, they also provided the contexts in which the disciplines would 
become involved. The contexts provide information to better articulate the 
common characteristic. The interview data set formed the basis of the 
evidence. 
The online survey data set complemented the interview data set. From the 
survey responses, the participants provided data similar to those gathered 
from the interview data set. In terms of variety of examples given it was not 
as great as evidence for some other common characteristic yielded from 
online survey. 
The case study analysis data set provided detailed examples of 
multidisciplinary through the documents provided by the participants. From 
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the documents provided examples of the different fields and design 
disciplines involved with the case studies were clearly recorded. The data 
further add to the evidence identified from the other two data sets. 
From the three data sets their strengths were: 
 The interview data set provided examples of multidisciplinary 
within design thinking. The contexts included helped to articulate 
the evidence for the common characteristic. 
 The online survey data set appeared to add further evidence to the 
interview data set and provided more variety for the common 
characteristic. 
 The case study analysis data set provided detail examples in their 
nature environment.  
Their weaknesses were: 
 Majority of the examples provided from the three data sets were 
related to product design or service design. As a result there was 
an element of bias towards these tow disciplines  
Knowledge 
Knowledge was the final common characteristic to be identified. It was 
identified through thematic analysis. From the interviews, the interviewees 
did not provide many examples when compared to other common 
characteristics. While knowledge was identifiable through the interview data, 
not many examples were identified. It appeared the interviewees mentioned 
knowledge but did not expand upon the topic. The same could be said for 
the online survey data set.  
Compared to the interview data set, the survey data set was worse. It had 
even fewer examples and it seemed the participants found it difficult to 
discuss the common characteristics with their responses. The difficulty 
encountered by the interviewees and survey participants could be down the 
question design or knowledge being a difficult topic to provide examples for.   
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However, the case study analysis data set appeared to be the most 
successful in generating data and examples for the common characteristic’s 
evidence. The knowledge used in those case studies was clearly 
documented and display through the materials provided by the participants. 
The ease of identification of knowledge from case study analysis could be 
down to the fact that the common characteristic was not something that was 
as easy to articulate or obvious as some other common characteristics. The 
nature of case study analysis as a data collection method: analysing data in 
its natural environment helped the identification of evidence for knowledge. 
The case study data suggested it was a well-documented characteristic 
within design thinking application; however, articulating and describing it 
may be difficult due to the question design of the other two methods. 
Perhaps as a result of that, the interviewees and survey participants found it 
difficult to provide examples for when questioned. 
From the three data sets, their strengths were: 
 The interview data set provided the identification of the common 
characteristic. 
 The case study analysis data set provided the evidence to support 
the identification of the common characteristic. 
Their weaknesses were: 
 The interview and online survey data sets did not provide many 
examples related to the common characteristic; as a result, the 
supporting evidence had to come from case study analysis. Due to 
the lack of examples from these two data sets, the supporting 
evidence for this characteristic appeared to be the weakest out of 
the seven. 
 The case study analysis provided the evidence to support the 
common characteristic; however, due to the lack of data from the 
other two data collection methods the evidence collected was not 
triangulated as intended thoroughly.  
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While this common characteristic was identified through the three methods, 
its evidence appeared to be the weakest due to the reasons discussed. This 
common characteristic would benefit from further development through 
more specific questioning when conducting the research. 
Reliability for supporting evidence was gathered through the sampling 
techniques employed (discussed in Chapter 3.1.6). The sample techniques 
ensure the participants selected were the most suitable. Therefore ensuring 
the data generated to be similar in terms of quality.   
9.3. Comparison and discussion of the research findings 
in relation to literature 
 
This section compares and discusses the research findings to published 
literature. From the research the following findings were established:  
 Design thinking’s 7 common characteristics: drivers, experts, 
impact, processes (CC), ‘design problems’ traditional or non-
traditional, multidisciplinary and knowledge. 
 Similarities and differences between academics and practitioners 
perspectives. 
The discussion follows the order of the findings presented above. 
9.3.1. The 7 Common characteristics of design thinking in 
relation to literature 
 
From the initial literature review (see Chapter 2.5), pilot studies and 
thematic analysis the following common characteristics were 
established: drivers, experts, impact, processes (CC), ‘design problems’, 
traditional or non-traditional, multidisciplinary and knowledge. These 
common characteristics were developed from empirical research and 
their supporting evidence was identified through thematic analysis and 
content analysis (see Chapters 5.4.1-5.4.4).  
Comparing the research findings to additional literature (Baeck and 
Gremett, 2011; Brown and Martin, 2015; Blizzard, Klotz, Potvin, Hazari, 
Cribbs and Godwin, 2015; Goldschmidt and Rogers, 2013; Lloyd, 2011; 
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Kolko, 2015; Yoo and Kim, 2015) it appeared that these seven common 
characteristics could be identified. This section compares the seven 
common characteristics to the following: 
 Blizzard et al’s (2015) design thinking traits 
 Berger’s (2009) Glimmer Principles 
 Baeck and Gremett’s (2011) core attributes of design thinking  
 Other authors who have indirectly reveal aspects of design 
thinking 
Blizzard et al’s (2015) design thinking traits 
Blizzard et al (2015: 92-110) conducted an empirical study to identify 
design thinking traits within American University students. The data of 
the study was collected through a survey and the survey questions were 
based upon two literature reviews conducted by the following authors: 
Blizzard and Klotz, 2012 and Blizzard, Klotz, Pradham and Dukes, 2012. 
The data was collected through online survey and phone interviews. The 
samples were selected through random sampling. The institutions that 
took part were randomly selected through the list provided by the US 
National Education Centre for Statistics. The sample was then separated 
by the number of students enrolled and institution type. 50 institutions 
agreed to participate in the study with a total of 6772 responses. The 
6772 samples were collected in introductory English classes to ensure 
the survey reached students with different major interests.  
Comparing the research methods and strategy used; Blizzard et al (2015) 
and the research conducted for this PhD were similar. The differences 
were the sampling technique and the number of participants.   
The findings of the study are comparable to the common characteristics 
of design thinking identified from the research. From Blizzard et al’s 
study the following traits were identified: feedback seekers, integrative 
thinking, optimism, experimentalism and collaboration. Table 96 
presents their meaning: 
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Design thinking traits Meaning 
Feedback seekers 
They ask questions and look for input from 
others to make decisions and change 
directions. 
Integrative thinking 
They can analyse at a detailed and holistic 
level to develop novel solutions. 
Optimism 
They don’t back down from challenging 
problems. 
Experimentalism 
They ask questions and take new 
approaches to problem solving. 
Collaboration 
They working with many disciplines and 
often have experience in more than just on 
field. 
  Table 96 Design thinking traits and their meanings (Blizzard et al, 2015: 103) 
It must be acknowledged that optimism is unique to Blizzard et al’s 
(2015) design thinking traits. The data collected for the PhD did not 
provide evidence for a common characteristic similar to optimism; the 
lack of common characteristic similar to optimism could be down to the 
research objectives and questions design. However, other design 
thinking traits are comparable to the common characteristics identified 
for this PhD.   
‘Feedback seekers’ is comparable to drivers. While it has been noted 
that the meaning behind the trait perhaps has more to do with problem 
framing; it could be said that ‘looking for input from others to make 
decisions and change directions’ are similar to the meaning behind 
drivers. With drivers having the meaning of the external factors that kick 
started any project; it could be argued that in the contexts in which they 
emerged; the two are comparable and are similar to a certain extent as 
both acknowledge changes in decision making are caused by certain 
inputs. In the case of Blizzard et al’s trait the changes were caused by 
the input from others; whereas, drivers indicate changes caused by 
external factors. 
‘Integrative thinking‘s’ meaning are comparable to the common 
characteristics of impact as they are both related to creating solutions. 
With impact having the meaning of solving the problem identified using 
design thinking, integrative thinking’s emphasis on developing novel 
solution made them similar to each other. Additional evidence for impact 
also appeared when Goldschmidt et al (2013: 458) discussed the widen 
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scope of design application; stating design thinking literature presenting 
design thinking as a way of generating innovative ideas. 
‘Experimentalism’ is comparable with processes (CC) as its meaning 
emphasised on problem solving with new approaches could be seen as 
being comparable to some of the evidence identified from the data for 
processes (CC). Within the common characteristic, the most comparable 
part within processes (CC) would be prototyping as the trait emphasised 
on taking new approaches to problem solving. It could be argued the 
new approaches are most comparable to the prototyping aspect of 
processes (CC).  Further evidence of processes (CC) also appeared when 
Goldschmidt et al (2013: 458-462) discussed the design activities and 
sequences used by designers to complete a design project. From the 
article, sketching was identified as a universally practice activity. 
Sketching was also identified from the research and was coded as 
supporting evidence of the common characteristic.  
‘Collaboration’ has the emphasis on working with different disciplines; 
with this emphasis it is most comparable to the common characteristics 
experts and multidisciplinary.  
Despite being identified through a bigger number of samples, it 
appeared that the Blizzard et al’s (2015) design thinking traits are 
portrayed in a more focused manner. Here, it means the traits and 
descriptions are part of the support evidence for the seven common 
characteristics of design thinking identified through the research of this 
PhD. Furthermore, the design thinking trait did not appear to explore the 
problem contexts related to design thinking. 
Berger’s (2009) Glimmer Principles 
Another comparable set of ‘design thinking principles’ to the seven 
common characteristic identified would be the Glimmer Principles put 
forward by Berger (2009). Figure 120 shows the Glimmer Principles: 
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Figure 120 The Glimmer Principles (Berger, 2009: 14) 
The Glimmer Principles were developed from the views of design 
practitioners that Berger interviewed. The Glimmer Principles are made 
up of four categories: universal, business, social and personal. The 
categories appeared to be comparable to the seven common 
characteristic of design thinking.  
The first category, universal had the following ‘principles’ filed under it: 
ask stupid questions, jump fences and make hope visible. According to 
Berger (2009:14), universal was formed of the three basic design 
principles. From the description given by the author, and the meaning 
behind universal: the few design principles that might be used for any 
purpose; this category appeared to be comparable to processes (CC). 
The meaning of universal appeared to be closest to the support theme 
design (verb) within the common characteristic processes (CC). Despite 
its closeness to the supporting theme, when compared the two; 
universal appeared to be much more focused as it emphasised heavily 
on abductive reasoning, questioning (problem framing) and creating 
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three dimensional objects (design and prototyping). The difference was 
that processes (CC) and its supporting evidence were developed from 
the knowledge from academia and practice; therefore, making them 
accommodating perspectives from both sides to provide a more 
completed picture.  
The second category business appeared to be comparable to ‘design 
problems’, traditional or non-traditional and impact. The category 
emphasised on the design principles listed in universal being relevant in 
the business contexts as they provide ways to deal with pressing 
challenges and make brands and services come alive in a crowded 
market place through carefully mapped out consumer experiences 
(Berger, 2009: 15). The part that was comparable to ‘design problems’, 
traditional or non-traditional was the usage of the design principles from 
universal in business contexts. The comparable part to impact was the 
emphasis on dealing with challenges and making brands and services 
come alive. This category focused on the non-traditional design 
problems aspect of the ‘design problems’ common characteristic. From 
that viewpoint; the two appeared to be the same with different names. 
However, despite the similarity in that aspect the principle business 
appeared to incorporate some aspects within the common characteristic 
of impact with its emphasis on making services and brands come alive. 
Overall, this principle appeared to be a mix between two common 
characteristic.  
The third category was social, it emphasised on the use of design to 
address social issues and challenges (Berger, 2009: 15). From the 
description given, this category appeared to be a direct comparison to 
the common characteristic ‘design problems’, traditional or non-
traditional. When comparing the two, it appeared that social fitted into 
the social aspects of the non-traditional design problems side of the 
common characteristic. From the comparisons, the Glimmer Principles 
appeared to focus on two aspects within the non-traditional design 
problems evidence of the common characteristic and ignored the 
traditional design problems. It could be argued that the Glimmer 
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Principles provided more in depth evidence related to two aspects of 
non-traditional design problems. 
The final category was personal, according to the author it took the 
discussion from macro (the world at large) and micro (your own life) 
(Berger, 2009:16). From the meaning given it appeared that this 
category was unique to the Gimmer Principles. The category was closely 
related to personal development and design. The seven common 
characteristics identified from this research did not address the 
relationship between personal development and design as it was not 
part of the research aim and objectives. 
Overall, comparing the seven common characteristic of design thinking 
to the Glimmer Principles; only four out of the seven common 
characteristics appeared to be identified during the comparison. The 
differences between them appeared to be the Glimmer Principles 
focused on design application within business and social contexts 
alongside personal development. The seven common characteristics 
appeared to paint a more complete picture of what design thinking is, as 
they were developed using academics and practitioners’ knowledge. It 
could be said that due to the Glimmer Principles being developed from 
practitioners’ viewpoints only, its focus on design and business was 
developed through that. 
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Baeck and Gremett’s (2011) core attributes of design thinking 
Baeck and Gremett (2011) put forward the core attributes of design 
thinking, Table 97 shows these attributes: 
Attributes Meaning 
Ambiguity 
Being comfortable when 
things are unclear or when 
you do not know the answer 
Design thinking addresses 
wicked=ill-defined and tricky 
problems 
Collaborative 
Working together across 
disciplines  
People design in 
interdisciplinary teams 
Constructive 
Creating new ideas based on 
old ideas, which can also be 
the most successful ideas 
Design thinking is a solution-
based approach that looks 
for improved future result 
Curiosity 
Being interested in things 
you do not understand or 
perceiving things with fresh 
eyes 
Considerable time and effort 
is spent on clarifying the 
requirements. A large part of 
the problem solving activity 
then, consist of problem 
definition and problem 
shaping  
Empathy 
Seeing and understanding 
things from you customers 
point of view 
The focus is on user needs 
(problem contexts) 
Holistic 
Looking at the bigger context 
for the customer 
Design thinking attempts to 
meet user needs and also 
drive business success 
Iterative 
A cyclical process where 
improvements are made to a 
solution or idea regardless of 
the phase 
The design thinking process 
is typically non-sequential 
and may include feedback 
loops and cycles 
Non judgmental 
Creating ideas with no 
judgment towards the idea 
creator or the idea 
Particularly in the 
brainstorming phase, there 
are no early judgments  
Open mind-set 
Embracing design thinking 
as an approach for an 
problems regardless of 
industry of scope 
The method encourages 
‘outside the box thinking’ 
(‘wild ideas’); it defines the 
obvious and embraces a 
more experimental 
approach. 
  Table 97 Core attributes of design thinking (Baeck et al, 2011) 
Ambiguity appeared to be similar to the common characteristic of 
‘design problems’, traditional or non-traditional as its meanings were 
describing the types of problems that design thinking addresses. 
Ambiguity appeared to focus on the wicked problem aspect of the 
supporting evidence for the common characteristic. However, the 
difference between them was that the common characteristic 
incorporated a wider range of evidence.  
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Collaborative appeared to be similar to the common characteristic 
multidisciplinary. They were similar because their meanings described 
the disciplines that could be involved when applying design thinking. As 
a result of their meanings, it could be said that they were the same but 
named differently. 
Constructive appeared to be comparable to the common characteristic 
impact. While at first glance the attribute could be similar to processes 
(CC). Constructive’s meanings emphasised on the ‘improvement on 
future result’. Despite it incorporated phrases such as ‘creating new 
ideas’ and ‘solution-based approach’ in its meanings, which arguably 
were closer to the common characteristic processes (CC); the emphasis 
on constructing and improvement ultimately made it more comparable 
to impact. When compared to impact, the attribute did not appear as 
detailed. It would appear that the common characteristic provided more 
in-depth evidence on the possible impact of design thinking. The 
attribute only provided a description of what was seen as successful 
from the authors’ viewpoint. 
Curiosity’s meanings were related to problem definition and problem 
shaping. From the meaning given, it appeared that curiosity portrayed 
the problem framing aspect within the common characteristic processes 
(CC). It appeared the authors saw problem framing important enough to 
be a standalone attribute. While problem framing was important from 
the contexts in which the evidence emerged; the evidence for the 
common characteristic suggested that it did not need to be on its own. 
The difference between the two appeared to be the views on its 
importance.  
Analysing the meanings behind empathy, the attribute appeared to be 
comparable to the common characteristic drivers. The emphasis on user 
needs and business needs made the two comparable. Similarly to the 
previous attribute it appeared the authors saw empathy being important 
enough to be on its own; whereas, the evidence for the common 
characteristic suggested otherwise.  
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The attribute holistic appeared to be similar to the common 
characteristic ‘design problems’, traditional or non-traditional. The 
meanings behind the attribute further described the contexts that design 
thinking could be applied in; therefore, making it comparable to the 
common characteristic. The meanings of the attribute appeared to be 
more generalised versions of the meanings belonged to ambiguity. 
The meanings of the attribute iterative described design thinking being a 
non-sequential process; as a result, the meanings make it comparable 
to the common characteristic processes (CC). The difference between 
them appeared to be iterative meanings gave an overall description of 
design thinking as a process; whereas, processes (CC) gave a detailed 
view of the processes used when applying design thinking. 
The meanings for non-judgemental made it comparable to the common 
characteristic processes (CC). The meanings showed that the attribute 
appeared to be describing creating ideas and brainstorming aspects 
within in the common characteristic; therefore, making them 
comparable to each other.  
The attribute open mind-set’s meanings appeared to be comparable to 
the common characteristics multidisciplinary and processes (CC). With 
one meaning emphasised on ‘embracing design thinking as an approach 
to solve any problem regardless of industry and scope’; this description 
given matched the meaning behind the common characteristic 
multidisciplinary. With the attribute’s other meaning’s emphasis on 
‘embracing a more experimental approach’; it is comparable to the 
common characteristic processes (CC). The emphasis on ‘experimental 
approaches’ could be seen as comparable to the prototyping aspect 
within processes (CC)’s supporting evidence.  
Overall comparing the attributes of design thinking to the seven common 
characteristic identified, the attributes appeared to focus on aspects 
within the supporting evidence identified for the common characteristics. 
Furthermore two of the attributes (ambiguity and holistic) appeared to 
be similar in meaning and it could be seen as a duplication. When 
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comparing the attributes and common characteristics, only five common 
characteristic were comparable to the attributes listed they were: drivers, 
impact, processes, ‘design problems’, traditional or non-traditional and 
multidisciplinary. None of the attributes were comparable to the 
common characteristic experts and knowledge.      
Other authors’ work that indirectly reveal design thinking’s common 
characteristics 
In addition to the three sets of design thinking traits/ principles/ 
attributes; other authors also had indirectly revealed design thinking’s 
common characteristics.  
Brown et al (2015: 58-64)’s Innova School case study provided further 
evidence for the common characteristic ‘design problems,’ traditional or 
non-traditional. The evidence gained from the case study was the 
application of design thinking in the field of education; this added further 
evidence to design thinking solving non-traditional design problems. The 
case study also provided further evidence for the common 
characteristics drivers, experts, impact and processes (CC).  
Additional  evidence for the common characteristics ‘design problems,’ 
traditional or non-traditional appeared when Johansson-Skoldberg et al 
(2013: 128) discussed and reviewed the nature of design thinking as 
the design consultancy IDEO’s way of working in design.  
Further evidence for the common characteristic multidisciplinary also 
appeared when Joh Johansson-Skoldberg et al (2013: 128-129) 
discussed the various ways of working with design thinking in the 
management area using examples from Brown (2009), Martin (2009) 
and Boland and Collopy (2004). 
Compare to the other common characteristics, the evidence for 
knowledge did not seem to be as easily identified within literature. It 
appeared that literature written by academics (Baynes, 2013; Cross, 
2011 and Ho, 2001) provided a clearer picture of knowledge used with 
design thinking application. The representation of knowledge was less 
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clear from practitioner literature. Perhaps this was caused by the 
practitioners were not in the liberty to discuss them when the literature 
was being written.  
Lawson (2011: 292-300) also appeared to reveal design thinking’s 
common characteristic when discussed a possible model of designing. 
Lawson’s proposed the following model for designing shown in Table 98: 
Stages Processes within the stages 
Formulating 
Ways of understanding design problems 
Identifying 
Framing 
Representing 
Ways of representing design solutions 
Conversations with representations 
Working with multiple representations 
Moving 
Creating solution ideas 
Primary generators 
Interpretive and developmental moves 
Bringing problems and solution together 
Problem and solution are inseparable 
No clear order of appearance  
Briefing is a continues process 
Parallel lines of thought  
Evaluating  
Objective and subjective evaluations 
Suspending judgement 
Reflecting 
Reflection in action 
Reflection on action 
Guiding principles 
Collecting precedent or reference  
Table 98 Lawson’s model of designing (2011: 292-300) 
The stages presented in Lawson’s model appeared to be comparable to 
the seven common characteristics of design thinking identified the 
research conducted. 
The stage formulating and its processes were comparable to the 
problem framing aspect of the common characteristic processes (CC). It 
appeared the stage formulating for Lawson’s model provide an in-depth 
description of problem framing. Comparing the stage and the common 
characteristic to each other, the difference between them was that the 
common characteristic’s evidence was more devised; here, it means it 
included other processes such as sketching, brainstorming and 
prototyping. When comparing Lawson’s model it appeared that the first 
four stages: formulating, representing, moving and bringing problems 
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and solutions together were all detail breakdowns of difference aspects 
within the common characteristic processes (CC).  
The stage representing and its processes were comparable to sketching, 
prototyping and some of the cognitive evidence within processes (CC). 
The difference between them was that the stage’s processes’ 
descriptions highlighted the importance of sketching for designers. The 
stage also provided evidence and descriptions of how designers interact 
with their clients, work in teams and communicate. The evidence and 
descriptions provided by the stage were the differences between the two. 
In some aspect it could be said the stage also show traits of the 
common characteristic multidisciplinary; however, it was not comparable 
as the evidence and descriptions under the processes within the stage 
were giving description of what designs do rather than the disciplines 
they could be involved with. 
The stages moving and bringing problems and solutions together along 
with and their processes were comparable to the design (verb) aspect of 
the common characteristic processes (CC). With the processes under the 
stage emphasising on moving the design process forward in terms of 
creating solutions and development of solutions. Those emphasises of 
design and development made the stages similar to the design (verb) 
aspect of the common characteristic. 
The final two stages of Lawson’s model, evaluating and reflecting 
appeared to be unique when compared with the common characteristics 
of design thinking. The two stages emphasised upon the evaluation and 
reflection side of the design process. The evidence gathered for the 
common characteristics did not appear to show emphasis towards 
evaluating and reflecting. The closet common characteristic to the two 
stages could be impact due to the nature and meaning behind it. 
However, the evidence coded under impact had little emphasis towards 
evaluation and reflection aspect within the design process.   
From the literature review, it could be said that the common 
characteristic of design thinking were identified within different types of 
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literature. The comparison between them suggested that design thinking 
common characteristics had been presented in different forms. The 
comparison also identified the different focuses each ‘set’ of design 
thinking characteristics have because of the origins of the data.  
Furthermore, it appeared that some authors also indirectly revealed 
design thinking’s common characteristics in their work. From the 
comparisons conducted it appeared that the uniqueness of the design 
thinking common characteristic identified for this PhD was the usage of 
academics and practitioners knowledge. Here, it means the 
characteristics were developed using both set of knowledge.  
9.3.2. Similarities and differences between academic and 
practitioner perspectives of design thinking 
 
Similarities and differences between academics and practitioners’ 
perspectives on design thinking were identified from the thematic 
analysis. Further evidence for them were identified through content 
analysis. This section discusses and compares them. Table 99 presents 
them again: 
Similarities Differences or unique themes 
Design processes Users/ user centred 
Problem contexts Creative or creative thinking 
Problem solving Experts/ multidisciplinary 
Complex or wicked problems Multidisciplinary 
 Divergent 
 Questions 
Table 99 Similarities and differences between academic and practitioner perspectives on 
design thinking   
Similarities 
Design processes 
Design processes was the first similarity identified from the two data 
sets. From the thematic analysis it was identified that both saw design 
processes as the main driver behind design thinking; design thinking 
cannot be applied without it. While design processes was a similarity for 
both academics and practitioners; they also appeared to have their 
differences and those were shown in the data. From the academics’ 
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perspectives, the design processes required within design thinking 
covered a board spectrum. The spectrum included processes such as 
design cognition, sketching, problem framing and prototyping. The range 
of processes identified from the academics data set matched those 
presented in academic literature.  
However, the practitioners’ perspectives were slightly different despite 
their similarity in the belief that design processes is the main driver 
behind design thinking. The practitioners’ data showed that practitioners’ 
views on the design processes used within design thinking appeared to 
be more focused. Here, it means that the examples provided by the 
participants focused on the following aspects: user-centred design 
processes, prototyping, brainstorming and co-design. The focus on those 
processes matched the findings from practitioner literature, where user 
involvement, empowering users through prototyping and co-design were 
a major theme. It could be said when comparing the two data sets; 
practitioners’ view on design processes appeared to be much more 
focused. Despite these differences within design processes, it was 
identified as a similarity between the two because both in principle 
believed it was needed in order for design thinking to take place. 
Problem contexts 
Problem contexts was the second similarity identified from the data sets. 
From the thematic analysis both data sets showed problem contexts as 
an important factor of describing the different fields design thinking can 
be applied in. When compared to other similarities where there were 
differences within the two data sets; problem contexts appeared to be a 
similarity that both parties actually agreed upon. 
Problem solving 
Problem solving was the third similarity identified from the data sets. 
From the thematic analysis both data sets showed problem solving was 
seen as the result of employing design thinking. However, the data sets 
also demonstrated the different viewpoints on problem solving from 
academics and practitioners. From the academics’ viewpoint problem 
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solving was not heavily emphasised. This was because from their 
viewpoint, problem solving was an expected outcome when design 
thinking had been applied in the suitable manner to the problem. Here, 
it means using design thinking to solve the problem through the suitable 
processes, knowledge and expertise. This stance was reflected in 
academic literature; where design thinking case studies were presented 
with information listed above. From the practitioners’ viewpoint, the 
emphasis on problem solving as an impact was far greater than the 
academics. The data suggested that practitioners portrayed design 
thinking as a problem solving process for any disciplines that wish to 
employ it. This emphasis was reflected in practitioner written literature 
where the emphasis on problem solving appeared to be more important 
than how to solve the problem. It was identified as a similarity because 
in principle both parties agreed problem solving is the result of 
employing design thinking. 
Complex or wicked problems 
Complex or wicked problems was the final similarity identified from the 
two data sets. From the thematic analysis complex or wicked problems 
was used by academics and practitioners to describe the type of 
problems solved by design thinking. Similarly again to the previous 
similarity, academics and practitioners had different views on the 
similarity. 
From the academics’ data set, complex or wicked problems was used to 
describe any problems within design; as the term wicked problems was 
commonly used in academic literature to describe design problems. 
However from the practitioners’ data set, complex or wicked problems 
appeared to be used to describe problems given to them by their clients. 
An example of that would be the service design workshops an 
interviewee was asked to design and run by a town council in the 
Netherlands. The interviewee stated that was a complex or wicked 
problem for the client as they had no previous experience running a 
service design workshop for its staff. Similar examples were identified 
from practitioners’ literature. This was identified as a similarity because 
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both data sets showed complex or wicked problems was used to 
describe the problems solved by design thinking despite their 
differences. 
Differences      
Users/ user centred 
Users/ user centred was the first difference identified from the data sets. 
From the academics’ data set and viewpoints, users/ user centred was 
presented as a requirement when employing design thinking. The 
academics saw users/ user centred as a way of gathering the required 
knowledge needed to create suitable solutions to the problems given. 
When compared to the practitioners’ data set, users/ users centred did 
not have as much data coded under it in the academics’ data set. This 
could be down to the sample size. As a result of a bigger data set, there 
could be more non-coded words leading to a lower number of words 
coded under the theme. 
From the practitioners’ data set, users/ users centred had a different 
meaning. From the practitioners’ viewpoint users/ user centred was 
seen as an impact or ‘selling point’ of design thinking application. 
Practitioners appeared to view user involvement as one of the 
advantages when employing design thinking. The views recorded in the 
data set also claimed design thinking enabled its users to be more 
empathic towards the problem given. This view was reflected in 
practitioners’ literature; within the literature, user involvement or 
engagement was portrayed as an impact of design thinking. As a result 
of using design thinking, organisation can become more empathic. The 
views recorded from the data set matched the literature findings. The 
different views between academics and practitioners on users/ user 
centred could have been caused by the needs of practitioners. Perhaps 
users/ user centred was portrayed as an impact because user 
involvement or engagement would make design thinking more attractive 
to potential clients. In addition to the different meaning showed in the 
data sets, users/ user centred had a much bigger presence in the 
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practitioners’ data set. This could be caused by the sample size. The 
practitioners’ data set was smaller in numbers than the academics’ data 
set; as a result a bigger percentage of words were coded under the 
theme. 
Creative or creative thinking 
Creative or creative thinking was identified from the two data sets. 
However, academics and practitioners’ viewpoints on creative or 
creative thinking were different. From the academics’ data set, it 
appeared that academics saw creative or creative thinking as a 
requirement in order to employ design thinking sufficiently. However, the 
practitioners’ data set showed that practitioners saw creative or creative 
thinking as an impact of design thinking application. The viewpoints 
recorded in the practitioners’ data set showed that creative or creative 
thinking had a much heavier emphasis within the data set when 
compared to the academics’ data set. Creative or creative thinking being 
seen as an impact of design thinking was also reflected in practitioners’ 
literature as practitioners’ literature claimed that employing design 
thinking would enable creativity for whoever applied. The difference 
between the two appeared to be their views on creativity’s role within 
design thinking. 
Experts/ multidisciplinary 
Experts/ multidisciplinary was unique to the academic data set. Despite 
it appeared to be similar to the practitioner key theme multidisciplinary, 
the two meanings were very different. In the academics' viewpoints 
employing the suitable experts was vital, as the participation of suitable 
experts were directly link to creating suitable solutions to the problem 
given when solving it with design thinking. Therefore from the academics’ 
viewpoint without the suitable experts, it was not possible to use design 
thinking to its full potential. The data demonstrated that the academics’ 
viewpoints believed the suitable experts (regardless of their discipline) 
were required to create suitable solutions; the relevant experts from 
different fields would need to take part and be included as part of the 
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process. The academics’ viewpoint was reflected from the findings from 
academics’ literature; examples of those viewpoints were identified from 
case studies used in Chapter 2.4.1 and 2.4.2. 
Multidisciplinary 
Multidisciplinary was unique to the practitioners’ data set. As discussed 
above, multidisciplinary was different to a similar key theme identified 
from the academics’ data set. From the thematic analysis, it appeared 
that when practitioners mentioned multidisciplinary they meant design 
thinking is a process that anyone can used to solve the problems given 
to them. From the practitioners’ viewpoints, formal training in design was 
not a necessary requirement for the successful employment of design 
thinking. The literature findings matched the viewpoints presented in the 
data set. Examples of that viewpoint were identified from literature 
written by design practitioners and commentators (Brown, 2009; Brown 
and Martin, 2015; Martin, 2009; Berger, 2009). An example of that 
would be Brown’s (2009: 3) emphasis on design thinking being an 
approach that everyone can use. It could be argued that the reasons 
behind the practitioners’ viewpoints being different to the academic one 
was caused by the demands and needs of practitioners when using or 
‘selling design thinking.’ 
Divergent 
Divergent was unique from the academics’ data set. From the 
academics’ viewpoints divergent was seen as an impact of design 
thinking. When compared to creative or creative thinking, the difference 
between them was divergent was the result of creatively applying design 
thinking to solve the problem given. Examples of that from literature 
were identified from the case studies used in Chapter 2.4.1 and 2.4.2. 
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Questions 
Questions was unique to the practitioners’ data set. From the thematic 
analysis, the data indicated practitioners used questions as a way of 
reframing the problems given. Using questions as a way of problem 
framing could be identified from practitioners’ literature, an example of 
that was ‘ask stupid questions’ from Berger’s (2009) Glimmer Principles 
as discussed in the previous section of this Chapter. 
9.4. Discussion of feedback from the validation studies 
 
The participants from the validation studies identified areas of concern 
related to the research. From the academic viewpoint they were:  
 Range of literature reviewed 
 Refinement of three common characteristics (impact, experts and 
knowledge) 
 Bias towards industrial/ product design  
 Limitation of the study caused by bias towards one design 
discipline 
 Area of application for the model 
 What is the unique about the model and its contribution to 
knowledge. 
From the practitioner viewpoint they were: 
 Bias towards one discipline 
 The common characteristics of design thinking do not represent all 
aspects of design 
 Design thinking’s modes of expression were not clearly 
communicated; possible further development required. 
 Bias towards one discipline in case study analysis 
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 Lack of ‘mature objects’ represented in the research 
 The model should not be used as a blueprint of design education 
 The model does not represent the emotional side of design 
 The model was unintuitive.  
This section discusses and reflects upon these areas of concern.  
9.4.1. Academic feedback discussion and findings 
 
Range of literature reviewed 
From the academic validation the participants highlighted the range of 
literature reviewed as a concern. They raised the question if literature 
from other fields related to design thinking was reviewed. This was a 
valid concern; literature from other field possibly related to design 
thinking was not reviewed. An expanded range of literature from related 
fields could provide further richness towards the findings of the research 
and the possibility of identifying other common characteristics.    
Refinement of common characteristics (experts, impact and knowledge) 
The academic participants highlighted three common characteristics 
would benefit from further refinement, they were: experts, impact and 
knowledge. The participants believed experts and knowledge were 
similar and closely related that they should be merged together. One 
suggested the two should be combined into ‘expertise’. The participants 
also suggested refinement and further development for the common 
characteristic of impact. They believed impact with its current form was 
not a sufficient way of describing and portraying the meaning behind the 
common characteristic. They suggested a scale should be developed to 
show impact over time.  
Reflecting upon the feedback; combining the common characteristics 
experts and knowledge would be beneficial; as a more distinctive 
common characteristic that would be easier to understand can be 
developed. Impact would also benefit from further development 
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following the suggestions made; however, this would depend on the 
case studies available.  
Bias towards industrial/ product design 
One of the main concerns from the participants’ viewpoint was the bias 
towards industrial/ product design. The bias towards one discipline was 
a limitation of the research. The limitations will be discussed in the 
following section of this chapter. To further better the understanding of 
design thinking,  
The use of industrial/ product design case study was because of the 
examples available from literature and data gathering plus the 
researcher’s background. From literature examples of design thinking 
application were often demonstrated through the discipline of product 
design. As a result of the examples available, majority of the case 
studies featured in the research were from industrial/ product design. In 
addition, from the data gathering with the exception of one case study, 
all were from industrial/ product design because of the samples 
available when the research was conducted. Industrial/ product design 
was also the discipline the researcher has the most experience in; 
therefore, it made sense to use that to discover how design thinking is 
understood by academics and practitioners. 
For future reference, more views and knowledge from other design 
disciplines will be included whenever possible. 
Limitation of the study caused by bias towards one design discipline 
Using mainly industrial/ product design case studies was a limiting 
factor within the research. Reflecting upon this limitation; it would be 
beneficial to include case studies from the field of service design and 
graphic design as those two fields has the potential of yielding useable 
examples. Should the opportunities arise in the future to continue the 
research; inclusion of additional case studies from other fields will be 
factor in.   
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Areas of application for the model 
The participant questioned if the model can be applied outside the 
discipline of industrial/ product design. The answer to that question is 
yes. The model developed from the research findings was the first 
‘version’ of the model; here, it means the model was developed from the 
findings and used product/ industrial case studies to communicate what 
design thinking is. If the opportunity arises in the future the aim is to 
incorporate more disciplines into the model and further develop it. 
What is unique about the model and what is its contribution to 
knowledge? 
The model is unique in the sense that it is a qualitative data driven 
model developed from data provided by academic and practitioner. 
Furthermore, it incorporated design thinking’s modes of expression, 
which are: graphicacy, language, numeracy, physicality and processes 
(ME). The identification of the modes of expression furthers the 
understanding of design thinking by communicating how the different 
aspects are expressed. The contribution to knowledge of this PhD is the 
following:  
 A qualitative data driven model of design thinking as a platform to 
further the understanding of design thinking 
 Identification and clarification of design thinking’s modes of 
expression. 
9.4.2. Practitioner feedback discussion 
 
Bias towards one discipline 
The practitioners also highlighted the bias towards one discipline as a 
concern. The bias towards one discipline was a limitation of the research. 
Additional disciplines will be included in the future wherever possible. 
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The common characteristics of design thinking do not represent all 
aspect of design 
It has been noted there are possible limitation on the common 
characteristics due to the findings that they developed from. This was 
likely to have been caused by the bias towards one design discipline. 
However, it must be noted that these common characteristics were 
developed with the aim to further the understanding of design thinking. 
Therefore, they were created to demonstrate the most common 
occurring aspects within design thinking. Reflecting upon this limitation; 
to make the common characteristics’ coverage better, the inclusion of 
additional design disciplines in future studies will provide more 
knowledge to counter this limitation.  
Design thinking’s modes of expression were not clearly communicated; 
possible further development required. 
The modes of expression identified were communicated through 
examples. At this stage the researcher believes they are sufficient. The 
modes of expression will need further development as the research only 
managed to identify them. The relationship between design thinking and 
its modes of expression requires much more in depth research. Further 
research conducted on the modes of expression will address this issue. 
Bias towards one discipline in case study analysis 
Again it has been noted that the heavy usage of industrial/ product 
design case studies was a limitation within the research conducted. The 
issue will be resolved by the incorporation of case studies from different 
design disciplines.     
Lack of ‘mature objects’ represented in the research 
The lack of ‘mature objects’ for example products such as chairs and 
kitchenware was a concern for the practitioners. They believed ‘mature 
objects’ could be created using design thinking and the problems 
encounter when creating them could be just as complex. The lack of 
‘mature objects’ representation in the research was not by choice. With 
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the case study analysis; the pool of samples did not have any projects 
that fell into the ‘mature objects’ category. As a result the case study 
analysis did not feature any of those. To address this potential limitation 
in the future, additional questions addressing ‘mature objects’ examples 
within design thinking could be added to gather data on the issue 
highlighted.   
The model should not be used as a blueprint of design education 
There was no intention at all to use the design thinking model as a 
blueprint of design education. The model was created as a way to 
communicate the findings of the research and help further the 
understanding of design thinking. It was never the research’s intention 
to create any design education blueprint.  
The model does not represent the emotional side of design 
The lack representation on design emotions appeared to be a weakness 
of the model identified by the participants. The model did not represent 
design emotions because of the data used to develop the model. From 
the additional literature review conducted earlier in this Chapter (9.3.1), 
Blizzard et al (2015) identified design emotions as one of the traits of 
design thinking. With the identification of that in Blizzard et al’s (2015) 
design thinking traits; design emotion appeared to be an area that 
should be added to the model in the future. To address that new 
research questions related to the topic are required. 
The model was unintuitive 
The model was presented the way it was because its function was to 
communicate the findings of the research. While it would have been 
beneficial to add more details into it for the reader; too much 
information could have caused further confusion. Therefore the decision 
was made to use the amount of information to present the research 
findings. The feedback regarding its intuitiveness has been noted; 
should the opportunity arises, the graphics of the model would be 
redesign or further developed by a professional graphic designer. 
493 
 
9.5. Potential usage of the consensus model  
 
From the research findings, a qualitative data driven consensus model of 
design thinking was developed. The validation studies highlighted the 
drawbacks and weaknesses of the model; those will be addressed should 
the opportunities arise in the future.  
Despite its drawbacks, the model still has the potential to be used in the 
following ways. The first potential usage of the model could be using it as the 
basis for the development of a design thinking module. The design of the 
teaching materials could use the seven common characteristics as a starting 
point and develop from there.  It could be argued that potential use of the 
model would be similar to the Open University level 1 module ‘Design 
Thinking: Creativity for the 21st Century’ presented by Lloyd (2011: 214-226). 
Comparing Lloyd’s four key concepts: problem framing, productive dialogue, 
quiet design and using expertise that formed the basis of the module; it 
could be argued that they are similar to two of the common characteristics 
that formed the basis of the model. Problem framing, productive dialogue 
and quiet design appeared to be comparable to the common characteristic 
processes from the model.  Using expertise was similar to the common 
characteristic experts. The Open University module appeared to be focusing 
on two of the common characteristics identified from the research; the 
difference between the two appeared to be the inclusion and exclusion of 
the different aspects of design thinking. 
Another potential usage for the model could be to use it as a guideline of 
how to apply design thinking sufficiently. To do so further development of the 
model will be needed. The areas that would be needed further development 
in addition to the common characteristics would be design thinking’s modes 
of expression. The research conducted managed to identify them and 
matched them to the common characteristics; however, to truly understand 
their relationship with design thinking and its common characteristics further 
research will be required. In addition, the potential application sequence 
would also need to be further developed with data from more design 
disciplines. 
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Finally another potential use for the model could be using it as the starting 
point to develop a design thinking audit tool. This will be discussed further in 
the next Chapter.    
9.6. Limitations of the research and potential 
improvements for future work 
 
This section discusses the following limitations of the research: 
 Sample size of the main study 
 Bias towards industrial/ product design 
 Failure to address the emotional aspect of design 
 Lack of mature objects in the case studies analysed  
 A qualitative data driven model of design thinking 
Samples size of the main study 
One of the limitations of the research was the sample size of the main study. 
In total 56 participants took part (43 survey responses and 13 interviews), 
while this was sufficient enough from the data generation and quality of data 
viewpoint. When compared to the sample size that Blizzard et al (2015) 
identified their design thinking traits from, it showed that the sample size 
could have benefited being bigger. Furthermore, another limitation of the 
sample size was the unbalance between academic and practitioner 
participants. With the academics outnumbering practitioners 2 to 1, the 
academic data sets were bigger; the research would have benefited from 
practitioners data sets of similar size. The amount of time allowed to conduct 
the research also played a part in the sample size used for the research. 
Should the data gathering period be longer than the given six months, 
sample size could increase as well as a better balance between academics 
and practitioners.  
  
495 
 
Bias towards industrial/ product design 
One of the major limitations of the research was the bias towards industrial/ 
product design. This bias was caused by a number of factors; one of the 
factors was the case studies samples available when the research took 
place. The heavy usage of industrial/ product design case study within the 
research was also caused by some of the initial literature review findings; 
where academics and practitioners used industrial/ product design case 
studies to explain design thinking application. As a result of those case 
studies presented in literature, the point of departure for the research was 
developed through findings from industrial/ product design case studies. 
Another factor of bias towards one discipline was caused by the case studies 
samples available when conducting the case study analysis part of the 
research. Finally another factor contributed towards the bias was the 
researcher’s education background and personal experience in industrial/ 
product design. 
This bias has been acknowledged and to address the limitation in the future 
more discipline will need to be included in the research. 
Failure to address the emotional aspect of design 
A limitation identified from the validation studies was the failure to address 
the emotional aspect of design. The failure to address the emotional aspect 
of design could have been caused by a number of factors. The first factor 
was the data generated from the research conducted. As a result of the 
research questions set, the research instrument was designed according to 
the need of answering them. Therefore, without any of the research 
questions related to the emotional aspect of design, it was not addressed 
within the research.  
Another factor that caused this failure was how the design thinking model 
was constructed. Due to the structure of the model and the breakdown of 
design thinking via the common characteristics; the emotional aspect of 
design was not accounted for. Furthermore from the analysis conducted, did 
not appear to identify any evidence related to the emotional aspect of design. 
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From the validation studies and additional literature reviewed, the emotional 
aspect of design appeared to be an aspect or common characteristic that 
need to be included. To address this limitation, future research will add the 
related research questions.        
Lack of mature objects in the case studies analysed 
Another limitation identified from the validation studies was the lack of 
‘mature objects’ represented in the research. This limitation was caused by 
the samples available when the case study analysis was being conducted. 
From the feedback gained during the validation studies, the practitioners 
saw this as an area worth exploring. To address this limitation research 
question related to the topic will need to be added to the research 
instrument in the future. 
A qualitative data driven model of design thinking 
While the development of the design thinking model from the findings 
addressed one of the research questions. The model could also be seen as a 
limitation of the research. While the model is a good starting point to further 
the understanding of design thinking, it also has its drawbacks. One of the 
limitations of the model was the bias towards product/ industrial design; as 
a result of the sample and data available. The model needs further 
developing in order represents more disciplines that employ design thinking. 
Another limitation of the model was it being intuitive; this could be resolved 
by the incorporation of additional design disciplines and redevelopment of 
the visuals. 
9.7. Summary of Chapter 9   
 
This Chapter started with the discussion of reliability and validity of the data 
collection methods and research strategy. In that discussion, the strengths 
and weaknesses of the evidence for the common characteristics generated 
by three different data collection methods were compared. From the 
comparison, it was established that interviews generated the most in-depth 
data, survey generated data with greater diversity and case study analysis 
produced data in their natural environment. Out of the seven common 
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characteristics identified, six of them had majority of their evidence 
generated by interviews and online surveys, those were: drivers, experts, 
impact, processes, ‘design problems’ traditional or non-traditional and 
multidisciplinary. For those six common characteristics the case study 
analysis evidence ensured the reliability of the evidence. Knowledge was the 
exception with weak evidence from interviews and online surveys. However, 
case study analysis provided the evidence required to confirm knowledge as 
a common characteristic.  
The discussion also compared the seven common characteristics to 
additional literature. The comparison showed that the common 
characteristics were represented in the works of academics and 
practitioners but in different forms. It also highlighted the uniqueness of the 
seven common characteristics as they were developed from academics and 
practitioners knowledge. Finally the comparison identified the emotional 
aspect of design to be a missing representation within the common 
characteristics identified.  
The Chapter also discussed the similarities and differences between 
academics and practitioners viewpoints of design thinking. The differences 
between the two appeared to be how the different aspects within design 
thinking were being portrayed.  
Finally the Chapter discussed the feedback gathered through the validation 
studies, the potential usage of the design thinking model and limitation of 
the research.        
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Chapter 10 - Conclusion and future work 
 
 
 
10 
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10.1. Introduction 
 
This Chapter concludes the research conducted for this PhD. The Chapter 
presents the conclusion of the research, if the research achieved the aim 
and objectives set via answering the research questions, its contribution to 
knowledge and future work. 
10.2. Conclusion of the research 
 
To conclude the PhD established the following: 
 Design thinking’s 7 common characteristics. They are drivers, 
experts, impact, processes (CC), ‘design problems’, traditional or 
non-traditional, multidisciplinary and knowledge. They were 
identified from literature review, data gathered through interviews, 
online survey and case study analysis.  
 Design thinking’s modes of expression. They are graphicacy, 
language, numeracy, physicality and processes (ME). They were 
identified through content analysis from the data gathered via 
interviews, online survey and case study analysis. 
 Through the identification of design thinking’s modes of expression, 
it was established that design thinking was taught in an unknowing 
manner in design education. As a result, those who have not 
undertaken formal design education would be at a disadvantage 
when expressing the following: graphicacy, physicality and 
processes (ME). 
 The difference between academic and practitioner viewpoints on 
design thinking were the contexts in which they operate in and 
focus on certain aspects within design thinking. Referring back to 
the research findings presented Chapter 5 and 9, academics and 
practitioners had similar viewpoints on the following aspects of 
design thinking: design processes, problem solving, problem 
contexts and complex or wicked problems. Their differences in 
viewpoints on the following aspects of design thinking: users/ user 
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centred, creative or creative thinking, experts/ multidisciplinary, 
divergent and questions.       
 From the findings a qualitative data driven model of design thinking 
was developed. The model incorporated a generic data driven 
consensus definition of design thinking, design thinking’s 7 
common characteristics, design thinking’s mode of expression and 
a potential application sequence identified from case study analysis.  
10.3. Did the research achieved the aim and objectives 
set? 
 
This section reviews if the aim and objectives set were achieved and review 
how well the research questions were answered. 
The aim of the research was: 
 The aim of this research is to identify the possible knowledge gap 
that exists between academic and practitioner understanding and 
application of design thinking to generate a consensus-driven 
definition. 
From the research the possible knowledge gap that exists between 
academics and practitioners’ understanding and application of design 
thinking was identified. The research findings showed practitioners focused 
on a selected number of aspects within design thinking as discussed in the 
previous section. Practitioners’ viewpoints focused on user engagement and 
involvement, problem framing, and solving problems in other disciplines 
such as social and business.  As a result of the focus the practitioners’ 
understanding and applications of design thinking had a heavy emphasis on 
creating innovation through design thinking.  
From the academics’ viewpoints design thinking was be more than just a set 
of problem solving processes with a focus on user engagement and 
involvement that can be applied to other disciplines. The findings showed 
academics believed design thinking was a way to understand how designers 
function and further the understanding of design cognition.    
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The different focuses and emphasis on aspects within design thinking was 
the knowledge that exists between academics and practitioners. 
Using the findings from thematic analysis, content analysis (Chapter 5) and 
case study analysis (Chapter 6); a consensus driven definition was 
developed (Chapter 7):   
Design thinking is a collection of desingerly approaches and methods of 
problem solving that can be used in any context to generate solutions 
creatively by employing the suitable expertise and knowledge. 
The aim of the research was achieved by the identification of the knowledge 
gap and development of a data driven consensus definition of design 
thinking. 
The first research objective was: 
 Articulate the meanings and understanding of design thinking since 
the 1960s 
The research findings indicated that the articulation of design thinking has 
changed little since the 1960s; however, it is the contexts in which design 
thinking being applied in has dramatically transformed (Chapter 2). This 
conclusion was reached by answering the research questions under the 
objective. The following research questions belonged to the research 
objective:  
1. Where was the concept of design thinking first articulated? 
2. Has the meaning of design thinking changed since the 1960s? 
3. Do academic and practitioner interpret design thinking differently? 
4. Can a ‘generic’ design thinking mode be created from academic 
and practitioner interpretations? 
Research Question 1 was answered via the initial literature review (Chapter 
2). The initial literature review identified design thinking as it is understood 
today was first articulated in the 1960s. The evidence of that was presented 
in the works of Archer (1965 & 1967), Jones (1963) and Luckman (1967). 
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From the initial literature review, tracing the origins of the concept abductive 
reasoning, the first articulation of design thinking was in the 1860s when 
Pierce put forward the concept of methodology of science.  
Research question 2 was answered via the initial literature review (Chapter 
2). The initial literature review reviewed academics and practitioners’ 
literature on design thinking from 1960s to present. The findings revealed in 
Chapter 2.3 and 2.4 showed that the articulation of design thinking since the 
1960s has changed little; however, it is the contexts in which it is being 
applied in have dramatically transformed. 
Research question 3 was answered via the initial literature review, interviews, 
online survey and case study analysis. The findings of the research indicated 
that practitioners interpret a number of design thinking aspects differently to 
academics discussed in Chapter 9.3.2. An example of that was the 
interpretation of creativity; from the practice viewpoints it was an impact of 
using design thinking. But from the academia viewpoints it was a 
requirement to apply design thinking effectively.  
Research question 4 was answered by the development of a qualitative data 
drive model of design thinking from the research findings (Chapter 2, 5, 6 
and 7).  
The second research objective was: 
 Clarify if design thinking is thinking done by designers. 
Through the identification of design thinking’s modes of expression the 
findings revealed in Chapter 5.4.5 and 5.4.6, the findings clarified design 
thinking is thinking done by designers. The evidence behind that conclusion 
came from the analysis conducted on taught design modules at 
Loughborough University, design thinking’s common characteristics and 
modes of expression. From the analysis each taught module was matched 
with a number of common characteristics and modes of expression. That 
finding indicated design thinking is thinking done by designers as those 
modes of expressions and common characteristics was taught in design 
education.     
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Under research objective 2 were the following research questions: 
5. How is design thinking expressed? 
6. Is design thinking taught as an integrated aspect knowingly or 
unknowingly, of design education? 
7. Are those who have not undertaken formal design education at a 
disadvantage when expressing design thinking? 
Research question 5 was answered via the identification of design thinking’s 
modes of expression through content analysis (Chapter 5.4.5, 5.4.6 and 6). 
While the modes of expression were identified and explain within the 
contexts of the research; it must be noted that to fully understand design 
thinking’s modes of expressions further research on the area will be needed. 
Research question 6 was answered via content analysis conducted 
alongside the identification of design thinking’s modes of expression. The 
findings presented in Chapter 5.4.6 and 6 indicated that design thinking was 
taught in an unknowing manner within design education. 
Research question 7 was answered from the findings of the content analysis 
conducted presented in Chapter 5.4.5, 5.4.6 and 6. As a result of identifying 
design thinking being taught as an unknown manner, the conclusion for 
research question 7 was that those who have not taken formal design 
education would be at a disadvantage when expressing the following modes 
of expression: graphicacy, physicality and processes (ME). 
The third research objective was: 
 Explore the relationship between academic and practitioner 
application and understanding of design thinking. 
The third research objective was partially achieved by the identification of 
design thinking common characteristic and modes of expression (Chapter 2 
and 5). Through the identification the different focus between the two sets of 
viewpoints were identified. The common characteristics and modes of 
expression suggested there are share aspects between the two. The 
thematic and content analysis conducted also indicated that practitioner 
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focused on certain aspects of design thinking such as user engagement, 
creativity as an impact and innovation creation. Academic appeared to have 
no such focus. The research objective would have benefited from more time 
being allowed when conducting the research. 
Under research objective 3 were the following research questions: 
8. Does design thinking as incorporated in designing within academia 
match academic articulation of the concept? 
9. Does design thinking as incorporated in designing within practice 
match practitioner articulation of the concept? 
Research question 8 was partially answered via the findings from the 
literature review, content analysis and case study analysis (Chapter 2, 5 and 
6). The findings indicated that designing in product design within academia 
appeared to match the academic articulation of the concept. The research 
question would have benefited from more case study examples from other 
discipline of design to have a better variety of data to answer the research 
question. 
Research question 9 was partially answered in the same way as research 
question 8. The findings indicated that designing in product design and 
service design within practice appeared to match the practice articulation of 
the concept. A wider range of design discipline would have help to answer 
this research question better. 
10.4. Contribution to knowledge 
 
This PhD’s contributions to knowledge are the following: 
 Identification and development of design thinking’s seven common 
characteristics. The seven common characteristics of design 
thinking were developed from qualitative data gathered from 
academics and practitioners. The findings from the literature review 
suggested that there were common characteristics shared between 
the two parties. The evidence showed those were: drivers, experts, 
impact and processes (CC). These formed the basis of the research 
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instrument and pilot studies. Through the pilot studies, an 
additional common characterise was identified and it was: ‘design 
problems,’ traditional or non-traditional. The research then moved 
forward to data gathering to gather supporting evidence for the 
common characteristics. The data were gathered using interviews 
and online survey. Through thematic analysis; two additional 
common characteristics were identified they were:  multidisciplinary 
and knowledge. Through content analysis, the research was able to 
identified rich qualitative supporting evidence for the seven 
common characteristics hence providing a detail description how to 
identify the common characteristics. To ensure reliability on the 
data, case study analysis was conducted. The seven common 
characteristics were identified in the case studies and the case 
study analysis also provided further supporting evidence of them.   
 Identification of design thinking’s modes of expression. The initial 
literature review findings suggested that design thinking could be 
expressed in a number of ways. From the evidence a number of 
ways to express design thinking emerged. Using the findings as 
guidance, an additional literature review was conducted to identify 
further evidence. Using the evidence identified the following modes 
of expressions were developed: graphicacy, language, numeracy, 
physicality and processes (ME). Content analysis was conducted to 
identify supporting evidence of the modes of expressions from 
interview and online survey data. From the data, the research was 
able to shed light on how design thinking is expressed by showing 
how the different elements within the common characteristics can 
be expressed. Data from the case study analysis also helped to 
provide further evidence on the modes of expressions and how they 
were used within different design projects.  
 Identified that design thinking is taught in an unknowing manner 
within design education. This conclusion was developed from 
content analysis conducted on Loughborough University’s taught 
undergraduate module lists. The analysis conducted on the module 
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descriptions, expected output and learnings showed design thinking 
was being taught in an unknown manner. As a result of that those 
who have not had formal design education would be at a 
disadvantage when applying the following aspects: graphicacy, 
physicality and processes (ME). 
 The development of a qualitative data driven model of design 
thinking as a platform to further the understanding of design 
thinking. The model is unique in the sense that it was developed 
using academics and practitioners understanding of design thinking. 
It is a platform that incorporates all of the research findings and 
presents them as a potential way for design thinking application.  
10.5. Future work 
 
Should the opportunity arise to conduct further research on the topic; the 
following are areas of interest: 
 Continued development and refinement of the design thinking 
model  
 Using the model as the starting point to develop a design thinking 
audit tool for those who wish to apply design thinking. 
 Explore the relationship between design thinking’s modes of 
expression, design thinking and design education.  
 Create an online design thinking resource base using the findings 
from the PhD as a starting point. 
Continued development and refinement of the design thinking model 
One of the possible areas of future work would be the continue development 
of the model. As discussed in Chapter 8.3, 8.4, 9.5 and 9.6 the existing 
model has its limitations in terms of bias towards one design discipline, 
common characteristics incorporated would benefit further development, 
modes of expressions required further development and address the lack of 
representation of the emotional aspects within design. Further research 
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conducted using the limitations and weaknesses identified as a starting 
point could lead to further development and addressing the issues. 
Development of a design thinking audit tool for those who wish to apply 
design thinking 
The development of a design thinking audit tool could also be an area of 
potential future work. Using the seven common characteristics identified and 
model as a starting point; design a research project to identify more possible 
common characteristics and design thinking knowledge from other 
disciplines. The data would be gathered from academics and practitioners 
with the aim of a bigger sample size. The audit tool would be developed from 
the findings gathered. Should the audit tool be developed, further research 
projects could be conducted bi-annually to update the tool. 
Explore the relationship between design thinking’s modes of expression, 
design thinking and design education 
Design thinking’s modes of expression were identified from the research 
conducted. However, the research only managed to identify and matched 
them to the common characteristics identified. It cannot be said the 
research findings provided a definitive understanding of the relationship 
between the modes of expression and design thinking. Exploring the 
relationship itself would be a research project on its own. Therefore, this 
area of interest has the potential to be a PhD or Post-Doc research project. In 
depth exploration of the topic is needed to truly understand the relationship. 
In addition, the research project could also continue the development of the 
modes of expression. 
Create an online design thinking resource  
Another potential area of future work could be the creation of an online 
design thinking resource. To start with the design thinking model from this 
project would need further development to address its limitation and 
weaknesses. With the model refined, it would then become the centre of this 
online resource showing how to apply design thinking in different contexts. 
Should this be taken forward, the online resource would need to be updated 
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regularly. One solution towards maintain the resource would be partnering 
with Universities and design consultancy; using their knowledge to maintain 
it.  
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Appendix 3 – Research instrument presentation, February, 2013 
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Appendix 4 – Research instrument presentation, April 2013 
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Appendix 5 – Research instrument presentation, May 2013 
 
This presentation is available on www.lborodtresearch.co.uk  
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Appendix 6 – Interview schedule, May 2013 
 
This was the interview schedule used for the main study that took place between 
June – December, 2013 
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Appendix 7 – Participant experience survey, May, 2013 
 
This was the survey participants filled in before taking part in interviews.  
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Appendix 9 – Research participants’ consensus form example 
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Appendix 10 – Full interview notes, participant A-27 
 
For all other interview notes please refer to the Data CD attached. 
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Appendix 11 – Participants A-27 interview transcript  
 
For other interview transcripts please refer to the Data CD attached 
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Appendix 12 – Design Thinking Survey, June 2013 
 
This is a PDF of the Design Thinking Survey used during the main study data 
gathering period from June – December 2013. 
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Appendix 13 – Participant P-5 full Design Thinking Survey respond, 
June 2013 
 
For other survey responses please refer to the CD attached. 
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a. – Thematic data coding sheets – similarities 
 
614 
 
 
615 
 
  
616 
 
 
617 
 
 
618 
 
 
619 
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Appendix 15 – Content analysis coding diagrams 
 
Nvivo files of the content analysis is available in the Data CD 
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a. – Identifying support evidence for the seven common characteristics of design thinking via content analysis 
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b. – Identifying the modes of expression within the taught modules of Loughborough University 
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Appendix 16 – Validation study presentation, January, 2015 
 
The full size presentation is also available in the Data CD attached.  
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Appendix 17 – Validation study presentation guide, January, 2015 
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Appendix 18 – Academic validation study transcript, January, 2015 
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Appendix 19 – Practitioner validation study transcript, January, 
2015 
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